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INTRODUCTION 


This report is written in the solitude of the evergreen woods ‘where 
every sound and glance tells of the service this Museum is endeavoring 
to render to the people of this State. The breeze whispers through 
the boughs of cedar and balsam and whistles among the tall tops 
of spruce and hemlock. In the shadows on a carpet of finest needle- 
work, where the brown leaves of the evergreens have fallen, spring 
many-hued mushrooms and pallid clumps of Indian pipe; the clearing 
burns with crimson fireweed and glows with goldenrod. From 
tree to stump and from bough to bush, the spider has displayed his 
aerial engineering; butterflies in passing touch the blue vetch and 
dindle; chattering rodents, restless artists that they are, chase 
back and forth; the junco, the goldfinch, sapphic warblers of many 
sorts and voices are starring in these groves, while the blue canopy 
overhead, supported by a wall of towering spikes of spruce, is 
crossed by the flapping raucous crow and the soaring herring gull; 
and into all the beauty of this hermitage intrudes the gray moss 
crowding out the life of the spruce branches, and an unseen army 
_ of other parasites at whose scant mercy lies the whole host of life. 

As a rug is spread upon the solid and essential floor, so all this living 
picture is stretched out on, and overshadowed by, a foundation of 
rocks which tell an ancient story of a different life upon the earth. 

[7] 
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The measure of service which this Museum can render is the degree 
in which it can inspire in the people of the State the appreciative 
love of these works of Nature, and with that the ideals and spiritual 
purpose which can be drawn from an understanding thereof. Politics 
and expedients aside, there can be no denial that this is and must 
be the first purpose of such an institution; therein lies its paramount 
service; and the large-minded legislator on his way from politics 
to statesmanship has never failed to recognize the spiritual value 
Ohi. 

It is well to distinguish between the educational and informative 
worth of a scientific museum. There are more facts in the anatomy 
and physiology of a house fly than the average trained mind cares 
to, or can, assimilate; a single mind may become clogged with them 
and yet only thus the working of the organism be understood, as 
an engineer understands the working of his engine to its last bolt 
and valve. To the selected mind this is knowledge and to others 
it may be information; but to neither is it education unless made 
to bear on the higher life of the individual; that is, unless lessons 
are learned from it which will guide us in the better ordering of our 
own life. Life is all one life; we shall do righteously only as we 
direct our share of it by recognition of the laws which can be easiest 
read in the simpler forms of living nature. 

The educative functions, therefore, of the State Museum are to 
the community of the first order of quality. Literature is the record 
of the best of human thinking best expressed; history a human 
guess at the facts and motives of human events; mathematics in 
practice is the statistical and angular combination of material 
units, in the abstract it is the rhythm and the poesy of the material 
universe. With these may be placed in premier order, the under- 
standing, or the effort to understand, the laws which govern the 
living works of Nature, today and since the beginning; and the bear- 
ing of these laws on our own life and destiny. To this end a large 
part of the service of the Museum is given “both through its 
researches, its exhibited collections and its publications. 

In another educational aspect, second in importance and merit, 
but essential to every commonwealth, is the comprehension of the | 
sources and uses of the natural material wealth with which the 
State is endowed. In New York these natural supplies are very 
great and even though they lack in such high essentials as coal . 
and gold, silver, copper and platinum, yet the production is varied 
_and the total puts the State in the front rank of mineral producers. 
The geological workers of the State Museum have been in no incon- 
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siderable measure responsible for pointing out and encouraging a 
mineral production which amounts to nearly fifty millions annually 
in raw materials. They endeavor also to enlighten the people as 
to the never-ending evil practices carried on within the boundaries 
of the State in the promulgation of hopeless, often deliberately 
dishonest mining propositions; alleged exploitations of invisible 
and intangible supplies of the precious metals; the selling of certi- 
ficates in joint stock mining companies; dealing in mysteries set 
forth in a garniture of modern technical patter — in all of which the 
citizens of this and other states are mulcted in heavy amounts; 
matters in which we are without mandatory power, but in which 
very things the people of the State need guardianship as well as 
scientific advice. It has been the policy of the State hitherto to 
let a citizen play the fool with his money if hewill. Perhaps it isthe 
most effective cure. Experientia docet. 7 

We seek, furthermore, a true history of the original owners of our 
domain, the red man and his progenitors. For this we depend on 
no schedule of official documents, no contemporary letters, no 
diaries or other evidence of events as they seemed to the lookers-on; 
but rather by every means within our control to interpret the 
assembled relics of the workmanship of these people, from which a 
comprehending mind may draw the picture of their civilization from 
the material objects necessary to its development. 

t The State Museum has not yet succeeded in reaching the 
objective laid out for it by the statute expressing the purpose of the 
citizens. Here lies a duty unfulfilled; one which it would seem must 
wait upon a better comprehension of the influence of the Museum on 
the cultural interests of the people and the exaltation of such functions 
to at least an equivalent plane to those of commerce and industry. 
The statute of the State has called for a Museum laid out on 
broadest lines, wherein may be brought together not alone a panorama 
of her natural resources but in addition thereto, a visible record 
of the history of the civic State, of the gradual development of 
its agricultural procedures, of its arts and industries and of its art. 
Of these, Science, the creation and display of orderly knowledge, 
is now alone the recipient of the State’s patronage. What has been 
done for the natural resources of the State remains yet to be done 
for history, industry, agriculture and art. The State Museum 
indulges in no fads, it experiments with no popular or passing fancies 
in science. It seeks to invest the slender provision made for its 
service in ways that serve best and without waste, and that experi- 
ence has certified. Doubtless in so imperial a State as this, its 
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own dignity is impaired in failing yet to recognize the full competency 
of these functions. No state has lived long or taken a high place 
in the development of civilization which has put aside these things 
as trivial. It stands to the credit of New York that she has done 
well in comparison with her sister states, but she stands far behind 
the older communities of the world in the deference she pays and 
the sacrifice she makes at this altar of intellectual life. 

2 A troublesome misconception exists as to the title of the Museum, 
which in no small measure can not fail to influence the provision 
made for its maintenance. By statute the institution is the State © 
Museum (Education Law, section 53). By Regents rule which 
has the effect of statute it is also the Science Department. The 
former term may imply the visible side of it, but the latter was 
expressly intended to specify the work of scientific investigation 
and publication. In service to the people the latter function is 
by far the more important, but nevertheless it is the former that is 
the term in common use and by this very fact conveys too often the 
idea that the institution is represented solely by a collection of 
material objects. Notwithstanding this misuse which is attended 
with danger to the Museum, it is not well to change the title. The 
trouble here lies in a disorderly use of the word museum. A museum 
is not a collection of material objects of special or exceptional 
interest. In its correct application the word means (and was so 
used when this Museum was established) a center of knowledge 
exemplified by specific objects and a fountain of new knowledge 
derived from investigation; and it is this comprehensive sense that 
the word still conveys in connection with all the great museums of 
the world. 

3 The State Museum has acquired an established reputation 
among the people as the proper depository for objects of scientific 
interest, so far as they pertain to this State; gradually it is being 
recognized as a suitable resting place of objects of purely historical 
interest relating to our civic history and our agricultural develop- 
ment. Considerable accessions have lately been made of such objects 
and these will form the nucleus of the larger museum to come. 

4 Itisa first duty of the Museum to keep the citizens of the State 
informed as to the actual and potential natural resources of the 
Commonwealth. The mineral resources are immense; the people 
have a right to exact official knowledge of them, of their chances of 
further development and production. The agricultural interests 
of the State are of primary moment, an original source of livelihood; 
the people have a right to every safeguard which can be thrown 
about the crop production; to know their insect enemies and how to 
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fight them, how to combat insidious plant diseases; they are to be 
encouraged to recognize the vast aid rendered to agriculture by 
the activities of the birds, and the intelligent cultivator of the soil 
will care to know the relation of all the lesser animals to the operations 
of the farm. In prosecuting investigations of the insects and their 
habits, determining those that are vicious toward human interests, 
and the procedures effective in checking their ravages; in claiming 
protection for those that are friends to man; in seeking methods to 
control disease-creating plants; in many other lines of investigation 
of living nature, the scientific staff of the Museum render a daily 
service. Menaces to these great community interests must be fore- 
seen and anticipated. Associated departments of state government 
with larger police power must be warned and advised in impending 
danger. Issues at court must be determined with exact knowledge; 
individual enterprises which may make for profit or for loss are to 
be so advised that they may not take the wrong path. 

The people are also entitled to knowledge of the rock foundation 
of the State, its geological structure, the source of its underground 
wealth as well as of its soils, so exact as to require the most careful 
delineation and classification of the rock strata on maps, charts, 
and sections. As such work can be executed only by an accurate 
analysis of the contents and composition of these rock strata, 
mineral and organic, that is by the chemical and mineral structure 
of the rocks and the nature of the fossils they contain, all such 
necessary investigations have a direct bearing on the understanding 
of our natural resources and on the welfare of the people. 

There is a further and higher relation to the welfare of the State 
in these studies of the fossil contents of the rocks; less tangible 
perhaps in direct application, but of first order of merit in their 
relation to intellectual progress. Two-thirds of the area of New York 
is underlain by rocks which carry the records of the life of the earth 
which preceded: by vast ages the life of the present. They hold 
the ancestral stock of existing life and only by a comprehension 
of these early forms of life in their simpler expression can we fully 
grasp the modes and procedures of development which have led 
to the more complicated and higher life of today. 

5 It is obvious that such activities as are above indicated can not 
be given their full value or the results be made of service to the 
State unless they are published. These results are the property 
of the State which has stood sponsor for them. It is not fair to 
the people that they should be given to the public through technical 
or scientific journals of limited circulation, even were this often 
practicable. Gravely inadequate provision is now made for such 
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general publication of the results and investigations; much less than 
was formerly done. As a consequence, important scientific manu- 
scripts have accumulated until the publication of work done has 
fallen far into arrears. This is a regrettable condition, one hard 
to justify in view of the uninterrupted activities of the scientific 
staff, and one which ought to be corrected by provision of adequate 
printing funds. 

6 The exhibition halls of the State Museum have renege their 
limit of expansion. Only the vertical walls remain available for 
increase of exhibits and these are of little use. A progressive 
scientific museum, with behind it a slowly developing plan for a 
general museum, would of necessity soon overpass the very limited 
quarters allotted to it in the Education Building. Could this 
building be enlarged by carrying it along the Hawk and Elk street 
fronts, sufficient additional space would be provided to meet the 
demand of growth for perhaps a generation, doubtless with needed 
relief to overcrowded departments elsewhere in the building. But 
it is beyond question that such relief of pressure is not the correct 
solution of its present and future requirements. The Museum 
should have its own independent building and equipment. It 
requires offices, workshops and laboratories, it must have large 
Storage space, corridors and extensive exhibition halls. Until it 
gets these it will be far from attaining the purpose of the statute 
or affording the service contemplated by it. The question is not 
whether such independent museum building is to come, but how 
soon it willcome. The need for it plainly existed when the Education 
Building was constructed, and this need is all the more felt now 
by the fact that should the Museum vacate the Education Building 
soon, great relief would be afforded to the other departments in the 
building —a relief which might avoid expense in the provision 
of additional quarters for these departments. The Director of 
the Museum has, by invitation, appeared before the Roosevelt 
Memorial Commission created by the Legislature, and presented 
to them effective reasons for regarding a new State Museum building 
a suitable memorial to the late Colonel Roosevelt; not alone for the 
pressing reasons stated above, but added thereto the additional 
fact of Colonel Roosevelt’s intimate interest in such affairs of public 
concern as the Museum is engaged with, and his personal contact 
with it, not only during his term as Governor of the State, but 
especially by his extraordinary and impressive address made at the 
formal rededication of the present Museum, which was the last of 
his great speeches. It is felt that this suggestion is entitled to support 
and will receive full consideration by the commission. 
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Present active functions of the Museum. With advancing growth 
and the passage of time the functions of the Museum become broader 
and more diversified, in response to the natural and obvious growth 
of intellectual and industrial concerns of the State. 

t The Geological Survey. This is a continuing activity. It 
embraces (a) the progressive operations in the perfection of the 
geological map of the State on the topographic scale of 1 mile to the 
inch. Nearly one-half of the 50,o00 square miles which constitute 
the area of the State has been surveyed on this large base scale, 
though not all these maps have been published. Work on such 
dimensions gives room for and requires a high refinement of field 
work and laboratory determinations. Following is a list of the 
topographic quadrangles which have been geologically worked 
out and printed: 


*Albion *Luzerne 
Albany *Lyon Mountain 
Alexandria Bay *Medina 
Amsterdam Mooers 
Attica Mount Marcy 
Auburn North Creek 

*Ausable Nunda 

*Batavia *Oak Orchard 

*Berne Ogdensburg 
Blue Mountain *Olcott 
Brier Hill Olean 
Broadalbin Ontario Beach 

*Brockport , Oyster Bay 

~ Buffalo ’ ' Ovid 
*Caledonia | Paradox Lake 
Sear ides 
anton ort Henry 
Cape Vincent i Port Leyden 
Clayton Poughkeepsie 
Cohoes ' Penn Yan 
Depew *Phelps 

Toast = Red Mills 
Elizabethtown Remsen 
Elmira *Ridgeway 
Geneva Rochester 
Genoa *Russell 

*Glens Falls | Salamanca 

*Gouverneur Saratoga 

- Grindstone Schroon Lake 

*Hamlin Schuylerville 
Hammondsport *Silver Creek 
Hempstead Syracuse 
Honeoye Theresa 

*Lake Bonaparte *Tonawanda 
Lake Placid Tully 
Lake Pleasant Watkins 
Little Falls Wayland 
*Lockport West Point 
Long Lake *Wilson 

*Lowville 


* Those marked with a star (*) are not yet printed. 
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The latest of these maps to be published with accompanying de- 
tailed account of the areal and structural geology are the Mount 
Marcy and the West Point quadrangles, the former by Prof. James 
F. Kemp, the latter by Dr Charles P. Berkey and Marion Rice. Both 
are important as covering areas of special public interest, the one 
embracing much of the area of the Tahawus region or the so-called 
‘Victory Park,’ the other including the location of the site and 
vicinity of the United States Military Academy and which it is 
believed will be helpful to its students in affording means of instruc- 
tion in the application of geology to the arts of war. This map was 
begun during the late war with this very end in view and as a part 
of the activities of this State in connection with the National 
Research Council’s War Committee on Geology. This survey has 
been very skilfully executed and constitutes an important addition 
to the geology of the State, as the area covered is one of complex 
structures difficult of resolution. 

Additional studies of the complicated Adirondack and the Highland 
regions are in progress. A report on the Ausable quadrangle is 
in press, and continuous investigations in route on the sedimentary 
rocks of central New York and the Hudson valley. An effort is 
being made to establish a reasonable subdivision of the Catskill 
formation in the Catskill mountains and to determine if a division 
of this massive into its Devonian and Carboniferous elements is 
practicable. The factors and effects of glacial flow and postglacial 
drainage over the southern tier of counties are engaging active 
attention. ; 

In the «dustrial applications of the science constant contact 
is maintained with all active operations and advice and counsel 
given freely in a great variety of mining and quarry adventures. 
The mineral industry of the State is not only highly varied but it 
increases rapidly in variety. While its magnitude is impressive, 
its variety is a more striking feature of the industry as a 
whole. A very large capital is involved in the mineral production 
and manufacture, and for the benefit of this industry as well as for 
the general information of the public, the Museum has just issued a 
comprehensive report entitled ‘‘ The Mineral Industry of New York,”’ 
which is the first general treatise on this theme since the publication - 
of Lewis C. Beck’s ‘“‘ Mineralogy of New York,’ issued in 1843. 
This will serve as a statement of the present development of the 
mining industry in this State and a succinct compendium of our 
knowledge of the subject. Investigations also continue in speciaj 


REPORT OF THE DIRECTOR I9Q20—2I1 15 


industrial fields, as with iron, gypsum and salt, from which separate 
reports may be expected, but we here specially desire to emphasize. 

The petroleum problems of this State. The producing oil fields 
of New York comprise some 70,000 acres, mostly in the counties of 
Allegany and Cattaraugus, but with small areas in the western part 
of Steuben. These fields have produced oil continuously for a 
period of more than 4o years. During the last 20 years there 
has been but little development of new territory, nearly all the new 
wells having been drilled in the established oil pools between other 
wells. It is not likely that the present bounds of the pools will 
ever be much extended, their limits having been pretty well 
established by border drilling. At present there are about 13,000 
producing oil wells in the State. The period of greatest activity 
was in the early eighties when the production amounted to over 
5,000,000 barrels annually. During the last 30 years there has been 
a gradual decline in the production which has, however, averaged 
more than 1,000,000 barrels annually. For 1920 the production 
will be over goo,ooo barrels, an increase in output over the annual 
output of several years preceding. ‘The maintenance of the output 
at such an even rate for such a long period reflects much credit to 
the producers for their policy of conservation and economy. ‘The 
force of the above statement can be best comprehended when it 
is understood that the average production a well is less than one- 
fourth of a barrel daily. The wells, although small, have a longer 
life than in most other fields, and a few wells have produced for a 
period of over 40 years and a large number continuously for a period 
of more than 30 years, but each year with a decrease in the amount 
of oil pumped. 

From the small daily production credited to most of the wells it 
is evident that in the near future most of them would have to be 
abandoned on account of being no longer profitable, unless some 
method be employed to increase the productiveness of the wells. 
With the continued use of the method employed for many years for 
obtaining oil it is estimated that the total future production in 
the State would not exceed 20,000,000 barrels. It is well known 
that in any oil field when a well is abandoned but a small percentage 
of the oil in the pores of the oil-bearing sand drained by the well 
has been obtained. This is due mainly to reduced pressure caused 
by the loss of confined gases which, during the productive period 
of the well, were active agents in forcing the oil through the pores 
of the sand to the bottom of the well. The amount of oil left in the 
sands of the New York fields after the abandonment of the wells 
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is probably as much as 80 per cent. In other words, not over 20 
per cent of the total amount of oil contained in the sands is recover- 
able by methods heretofore in common use. 

In order to recover part of the oil that is left in the sand when the 
wells can no longer be profitably operated by the old method of 
pumping, another method is being introduced for increasing the 
production of oil wells, known as restored pressure or~“ flooding.” 
This method is not successful in all oil fields, but the oil sands of 
New York and northern Pennsylvania lend themselves more 
successfully to extraction of oil by flooding than any other known 
oil pools. 

Briefly the method of obtaining oil through restored pressure is 
as follows: 

Water is introduced into a well and by reason of the hydrostatic 
pressure thus established by the water, the oil is forced away in 
advance of the slowly moving water from the bottom of the well, 
thus creating an oil flood. Wells are drilled in advance of the oil 
flood which continue to produce until they are reached by the water 
flood, after which, unless they are subjected to cross and reversed 
flooding, they function only as pressure wells forcing the oil beyond 
into an ever increasing area where new wells are drilled to obtain 
the flood oil. 

This new method of obtaining oil by restored pressure is not with- 
out its problems, for flooding is a new business venture and probably 
less than 5 per cent of the New York fields have been subjected 
to this process of extracting oil. Floods travel slowly, depending 
mainly on the pressure applied and the porosity of the oil sands. 
The average progress of a flood varies from 50 to 200 feet a year. 
Although gratifying results have been obtained from the areas 
already flooded there are grave dangers of costly mistakes 
unless scientific studies are made of the best methods of 
applying the flood. Such studies should include the spacing of 
the wells, because there are many factors which determine the proper 
number of wells in a given area. It is evident that the operator 
desires to obtain the maximum amount of recoverable oil with the 
fewest number of wells possible. At present the number of wells 
an acre in flooded territory varies from two or three to as many as 
ten in exceptional areas. The proper number of wells to drill on 
various leases will of course vary with local conditions. These 
local conditions will involve a study of well logs, dips, domes, 
anticlines and other clinal structures, the depth of wells, thickness 
of sands, rate of movement, direction and control of floods, pressure 
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to be applied, specific gravity and viscosity of the oils, porosity of 
the sands and normal, cross and reversed flooding, probable oil 
content and possible percentage recovery of oil from the sands. 

Among other studies that should be made is the possibility of 
practical application of the use of natural gas and air which can be in- 
troduced into wells under pressure and which produce effects similar 
to those of water flooding. Concentrating the oil by air or natural 
gas must be accomplished before the introduction of water floods, for 
water floods when used leave the oil not obtained by this method 
practically irrecoverable. The use of air and natural gas for restoring 
pressure in the New York oil pools has not met with any marked 
degree of favor among the oil men as the air used frequently mixes 
with the natural gas and spoils it for commercial purposes. A 
more extended use of natural gas would be made were it not for the 
scarcity of natural gas, which is needed either directly or indirectly 
to run the pumps. The fact that natural gas from which gasoline 
has been extracted can be used to give increased pressure when 
forced into an oil well and that the gas so used is made richer as a 
result of passing through the gas and oil sands, should encourage 
further attempts with natural gas for restoring pressure in oil wells, 
with the ultimate recovery of the gas so used. However desirable 
from the point of view of greatest possible recovery of oil by use 
of air or natural gas preliminary to water flooding, it appears probable 
that only flooding by water will be used extensively in the New York 
oil fields. The correct application of the principle of scientific 
flooding is greatly desired by the oil producers. Not enough of the 
area has been flooded, and so not enough experience has been gained 
by the oil producers to guide them as to how they should best conduct 
future operations. In line with their past policy of caution and 
economy they are asking when and how they should flood so as to 
produce the best results and the greatest amount of oil from the oil 
sands. 

In order to avoid dangers from loss of oil through careless or ill- 
advised flooding and to apply the best scientific methods for the 
recovery of the oil, the producers have asked that a scientific study 
be made of the New York oil fields. This is a matter that not only 
concerns the oil producers but it is of vital importance to all the people 
of the State that the best scientific methods be employed in the 
oil fields to insure the recovery of the largest possible amount of 
oil from the pools in our State. A resolution asking state aid was 
introduced and adopted at the annual meeting of the New York 
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State Oil Producers Association held at Olean, September 21, 1921. 
The resolution is as follows: 

Whereas, We believe that all the petroleum resources in the Allegany county 
and Cattaraugus county oil fields of southwestern New. York contain millions 
of barrels of oil yet in the ground which can be profitably produced if the best 
scientific methods of restoring pressure are adopted; and whereas, our oil pro- 
ducers need geologic knowledge to assist in such production to prevent waste; 

Resolved: That the New York State Oil Producers Association, representing 
more than 1000 small producers, through its officers, petition the Director of 
the New York State Geologic Survey to make a geologic survey of the Allegany 
and Cattaraugus oil fields; and, if possible, to do the work during 1922 so that 
we may gain geologic knowledge while we most need it. 

This resolution was favorably acted upon September 22, 1921, by 
the Regents of the University and a request was made by the Director 
through the State Board of Estimate and Control, that an appro- 
priation be granted by the State Legislature, which is now in session, 
for the purpose of carrying out a geologic survey of the oil fields of 
the State. Of theimportant oil areas of the State only the Chipmonk 
pool, whose productive sand is higher in the series, being above the 
Bradford or Richburg sand of the other pools, is regarded by many 
producers as not being capable of being flooded successfully. The re- 
maining areas which can be successfully flooded, excluding certain 
portions in the Bradford and Richburg pools, comprise about 60,000 
acres. The results thus far obtained by the use of restored pressure or 
flooding are most gratifying. Certain leases have reported a produc- 
' tion from 2000 to over 5000 barrels per acre from areas that were 
practically exhausted under the old method of operating. Theoreti- 
cally an acre of fully saturated sand one foot thick with a porosity of 
ro will contain 775 barrels of oil. The thickness of the oil sands which 
can be flooded in New York State vary from a few feet to over 50 feet 
and a fair average for the fields to be flooded is 20 feet. ‘The 
porosity of the New York oil sands ranges from 10 to 18. Assum- 
ing the lower figure for porosity and the thickness of sand as 20 
feet, the oil content of an acre is over 14,000 barrels. 

Many estimates have been made of the probable amount of oil 
that has been left in the sands after they are regarded as exhausted 
by the’ old methods of production. The usual estimates have placed 
- the amount not recovered between 80 and go per cent. The amount | 
of oil left in the sand that can be recovered by restored pressure or 
flooding is not readily determinable. Aside from _ theoretical 
considerations, practical results in the field seem to show that more 
oil can be obtained by flooding than has been obtained from leases 
that have become exhausted by the old method of operation. The 
past and future production of oil in New York by the old method 
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of operation will total around 90,000,000 barrels and it is believed 
that a like amount additional can be obtained through the use of 
restored pressure or flooding. 

(Statement prepared by C. A. HARTNAGEL) 


The staff of the State Geologist, permanent and temporary, en- 
gaged in the solution of such problems as have here been indicated is 
as follows: 

R. Ruedemann. Occupied with studies on the fauna of the 
Lorraine and other earlier formations of the Capitol District and 
the areal rock survey of the Albany-Berne quadrangle. 

C. A. Hartnagel. On the geology of the Clinton group and the 
various phases of industrial geology. 

D. H. Newland. A former member of the staff. On the problems 
of salt and gypsum. 

Winifred Goldring. On the study of paleobotany, the ancient 
plant growth of the State. 

Charles P. Berkey. On the areal survey of the West Point, the 
Tarrytown and Schunnemunk quadrangles and their problems, in 
which he has had associated with him Marion Rice and F. Holz- 
wasser. 

R. J. Colony. On the iron regions of southeastern New York. 

James F. Kemp. On the areal geology of the Mount Marcy 
and Ausable: quadrangles with which he has been discontinuously 
engaged for several years. 

William J. Miller. On surveys and problems in Adirondack 
geology, in which field he has recently completed the Blue Mountain 
Lake, Russell and Luzerne quadrangles and is now engaged with 
the Gloversville quadrangle. 

O. D. von Engeln. Specially concerned with the determination 
and interpretation of glacial and postglacial drainage phenomena 
in southern New York. 

H. L. Fairchild, who continues his long service to the State in 
the present study of the evolutionary history of the Susquehanna 
river. 

Harold L. Alling. Engaged with problems of precision in optical 
geology pertaining specially to secondary changes in rocks. 

J. J. Galloway. Provisionally occupied with the study of the 
Catskill mountains. 

William L. Russell. Occupied with the collection of statistical 
reports on the petroleum industry of the State. 

John H. Cook. In continuation of studies of the postglacial 
geology of the Albany region. 
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Contributory to the foregoing studies are the important researches 
which pertain to the past life of the earth. In this department 
advances of high significance have been made. . 

Fossil trees of Gilboa. Inthe Devonian period of our development 
the continental land lay off to the east of the Catskills, extending 
far into the present area of the Atlantic. ‘The present Catskill 
mountains were then the low shore of a shallow sea lying at the west, 
covering the interior of the State and country and receiving the heavy 
drainage from the eastern land mass. ‘That lost land of the east 
was wooded with a primitive vegetation, and its westerly rivers 
brought down the debris of this woodland and scattered its remains, 
its stems and leaves, through its vast delta and shore deposits. It 
is the lower or earlier part of the Catskill terrane that shows most 
abundantly this close intermixture of terrestrial and marine condi- 
tions; the earliest of the fresh-water mussels which burrowed in the 
sands of the river mouths; the forest growth carried at times by the 
river and coast currents far out among the marine deposits and 
mingled with the animal remains of the salt sea. Perhaps nowhere 
else in the known records of the rocks is there such an extraordinary 
accumulation of the land flora of this geological age as in these sands 
which underlie the slopes of the Catskills westward into the Allegany 
plateau. Along the unstable coasts of those days a forest growth 
of trees of most primitive character, still not understood, grew thick 
and to notable heights of 20 to 40 feet, spreading down to the water’s 
edge. By occasional submergence of the coast these trees were 
carried beneath the water and the sediments piled up about their 
bases. The rising of the land again lifted the coastal forest out 
of the sea. ‘Thus we have found these remains of the buried forests, 
standing as erect stumps in the rock beds, just as they grew. The 
first evidence we had of these most ancient of all forests was developed 
some 50 years ago by a heavy washout in the upper reaches of the 
Schoharie creek at Gilboa. Nothing more was heard of them 
until 31897 when Prosser of this survey reported finding, 
at a higher horizon, several small specimens lying loose 
by the roadside at the Manorkill falls over a mile above Gilboa. 
With the beginning of the present operations at Gilboa and vicinity 
in the construction of a dam for a reservoir of Schoharie water to 
swell the supply for the New York City water system, it was deemed 
advisable again to visit the region in the hope of finding more 
specimens and to determine whether the localities where the forest 
stumps had been found would be under water as a result of the 
creation of the artificial lake. In 1920 no specimens were found 
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at the original locality but at the Manorkill, 6400 feet south, 
several tree trunks were found in place by the side of the road near 
the bridge over Manorkill falls. Five specimens were taken from 
this site and they constitute the highest horizon in which these 
stumps have been found. The elevation here is 1120 feet above 
tide and too feet higher than the old locality at Gilboa. When 
the Gilboa reservoir becomes filled the flow line will be a few feet above 
this spot. In 1921 the old locality, which is directly at the spot 
where the dam is being built, was again uncovered and seven trees 
were found, some of which were too badly broken to permit removal. 
One of the specimens taken weighs nearly a ton and has a circum- 
ference of nearly 12 feet. The elevation of this horizon is 1020 
feet. 

From a new quarry, 2300 feet north of the old locality and at 
a horizon 60 feet lower, a remarkable series of excellent specimens 
was taken. This quarry was opened for the purpose of obtaining 
dimension stone to be used in the construction of the dam. From 
an area 50 feet square, eighteen specimens were obtained. Inall three 
horizons where the stumps have been found their bases rest upon 
shale and in each case the trunk has been found upright extending 
into the coarse sandstone above. The thickness of the shale bed 
varies from 6 inches to as much as 2 feet. It is worth noting, 
however, that at the lowest horizon the trees were most abundant 
at a place in the quarry where the shale was only 6 inches thick. 
Although most of them have been confined to the three horizons 
mentioned, others are occasionally found at other levels. In the 
lower quarry a small stump is reported to have been found 6 feet 
above the shale layer on which most of the stumps rested. A single 
specimen was observed in this quarry 12 feet above the main layer. 
The stump was a small one a foot in diameter. Its position was 
upright and at its base was a layer of black shale one inch thick. 
Five feet from the stump the black shale entirely disappeared and 
there was actually no division line in the sandstone. It is possible 
that this specimen may have drifted and settled in its upright position. 
The presence, however, of the thin bed of shale once dark mud, 
limited to the vicinity of the stump, suggests that it was actually 
its place of growth. The only other example of a stump not 
occurring in one of the three main horizons is one from the middle 
or old locality where a specimen was obtained 6 feet above the shale 
band on which rested the other stumps that were found. 

The geologic horizon of the occurrence of the Gilboa tree trunks 
is apparently that of the Ithaca formation. No red beds char- 
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acteristic of the Oneonta are found as low as any of the horizons 
containing tree trunks. At the Manorkill, red beds characteristic 
of the Oneonta are shown just a few feet above the locality for the 
tree stumps at the Manorkill. It is apparent, however, from 
collections made at a higher horizon at the intake of the tunnel 
4 miles to the south that here the Ithaca fauna prevails and we 
have an intermingling of Ithaca and Oneonta sediments. The 
presence of the fresh-water unio Amnigenia catskillensis 
in a massive sandstone 13 miles northeast of Gilboa and some 600 
feet above the river at Gilboa clearly indicates that the horizon of 
this shell is above the tree trunks found at Gilboa. The presence 
also of an Ithaca fauna on the hillsides above Gilboa indicates that 
we have an interfingering of the Oneonta and Ithaca sediments. 

This gives us the record of three distinct horizons for the occurrence 
of these Devonian trees. The geological record is that of three 
distinct submergences of the land which brought the forest growth 
down into the water and at least three corresponding elevations of 
this forest-covered land beyond the reach of the water. The total 
number of these tree stumps thus far collected, excluding those 
destroyed in quarrying operations, including those of the first and 
earlier series, is thirty-five, and all those of the later series the Museum 
owes to the courtesy of the Commissioners of the New York Board 
of Water Supply and of Mr J. Waldo Smith, chief engineer, who 
decided that with the exception of a single specimen presented to 
the Arherican Museum of Natural History, the emphatic and 
impressive effect of this most extraordinary occurrence should not 
be lessened by any further dispersion of these relics. The State 
Museum therefore possesses practically the entire record of this 
phenomenon, and the effort has been made this year to restore the 
occurrence in the form of an exhibit in the central hall of the Museum. 
Unfortunately this restoration was made when but two tiers of the 
trees had been uncovered, so that while it is incomplete in effect, 
it serves an admirable purpose in elucidating the mode of occurrence 
of these ancient forests. What these trees were, how related to 
present and ancient vegetation, is still a mystery —one of the 
problems to be solved. 

Further restorations. of fossil invertebrates. The Museum has 
installed several exhibits showing the sea bottom of various periods 
in the geological history of the State. These have proved the most 
effective means of visualizing the life of the Great Past as they 
rehabilitate the creatures of the ancient seas in accordance with our 
best understanding of their structure. They are in all cases the 


‘qooy F x YooF g dno1is oy} JooziIg ‘pueYyoleyYy uey Aq o[qissod JouUPvUI SUTJORXO JSOU OY} UL 
qho JYysnoim AToYwol[ep Useq SAY SUOT{VIOJSOI YT, “AAO DUTIPUIGNS & UI UMOYS aJoY 1B SaiInyzvoJO [NJooess asayy Jo soloads yuaJoj 
-JIp uso “AN ‘UEC JO AqruIOIA oy} UT SyoOI UeIUOANG JeddgQ oY} WoJJ sasuods sse{s [ISSO JO SUOT}BI0JSOI JO dno1s sUIssIY oy L 


Devonian glass sponge 
O70 Fe ONS TA SO HON S7T ON: Te Clarke 


Devonian glass sponge 


PPR OIVIS lek OUIN Cr bak (OUR Yow Clarke 


Devonian glass sponge 
HYDNOCERASMULTINOGDOSU™M Hall .& Clarke 


Devonian glass sponge 


Hove DuN OG E han e Won. C Ove lols Clarke 


‘i 


ty ie 


Devonian glass sponge 


THYSANODICTYA HERMENTA Hall & Clarke 


Devonian glass sponge 


BOTRYODICTYA RAM OSA, (Lesquereux) 


REPORT OF THE DIRECTOR 1920-21 23 


renditions of the accomplished artist based on the studies of com- 
parative anatomy which the department has carried out. Four of 
these have now been constructed, namely 


t Showing the Eurypterids of the Silurian period. 

2 The assemblage of marine animals constituting in part the fauna 
of the Portage (Upper Devonian) formation. 

3 The fauna of the Helderberg period. 


The 4th has just been constructed and completed. It represents 
a submarine colony of the extinct glass sponges in extraordinary 
variety and beauty of coloring, as they are believed to have lived 
and looked in the waters of the Chemung (Upper Devonian) period — 
an exemplification of the remarkable plantations of these creatures 
which in their day covered the sea bottoms of Cattaraugus, Allegany 
and Chautauqua counties. This group has been constructed by 
Henri Marchand of the Museum staff and is a gift from Mrs Frank 
W. Higgins of Olean, as a memorial of her husband, the late Gov- 
ernor Higgins, during whose term of office and with whose official 
aid the construction of the present halls of the State Museum was 
provided for. 

Museum reservations. The Museum controls four parcels of real 
estate which have been taken over for preservation, through the 
generosity of its friends, because of their features of extraordinary 
Scientific interest. They are 


1 The Cryptozoon Ledge or Lester Park, in the town of Greenfield, 
near Saratoga Springs. : 

2 Stark’s Knob Volcano, at Stark’s Knob Station 2 miles north of 
Schuylerville. 

3 Clark Reservation, near Jamesville, Onondaga county. 

4 Squaw Island, in Canandaigua lake. 


Such care and wardenship as can be given to these reservations 
is at the cost of the general maintenance fund of the Museum. 
Since the acquisition of these interesting properties the committees 
of the Legislature have taken the attitude that special provision for 
their maintenance shall not be made, an attitude that is illiberal 
and out of harmony with the traditions of the State, as well as 
discouraging to the effort which, in a State so great as this, should 
be continuously made to preserve from destruction its spots of 
scientific and educative value. Could some proper guaranty of 
adequate care have been given, an area of some acres at and about 
the falls of the Chittenango creek, notable for its geological and 
botanical interest, as well as for its scenic beauty, would probably 
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by this time have been added to these reservations; and with any- 
thing like an appreciative response, there would before this have 
been annexed to the State Museum the remarkable Aboriginal 
Flint Quarries which have been described elsewhere in this report 
by the archeologist. 

A special examination by W. Galdeen of the Pleistocene or 
Postglacial fossils in the Lake Champlain and St Lawrence valley 
clays, has led to the noteworthy conclusion that the changes in 
these faunas southward from the St Lawrence area through the 
Lake Champlain area indicate a gradual freshening of the sea in 
that direction. The discussion of this interesting evidence is set 
forth in a paper appended to this report. 


GIFTS 
TO THE GEOLOGICAL DEPARTMENT 


Mrs Frank W. Higgins, Olean, N. Y. 


A restoration of a group of fossil glass sponges as they grew in 
the Chemung rocks in the vicinity of Olean, N. Y. An account of 
this group is given in the preceding pages. 

Emerson McMillin, New York City 

The Temple Hill mastodon, a nearly complete skeleton of a rather 
large-sized animal found on the farm of Antonio Fishera. This is 
the third skeleton in order of completeness, out of more than 100 
records of occurrence, that has been found.in the State. 


Prof. Gilbert D. Harris, Ithaca, N. Y. 

A specimen of a fossil glass sponge from the Chemung oe 
south of Ripley, Chautauqua county, and given in the name of Mrs 
H. A. Burton. This is a fine fragment of a gigantic individual of 
the genus Ceratodictya, by far the largest specimen of a fossil 
dictyosponge known. 

J. Waldo Smith C. E., and the Cdinmassioners of the New York City 
Board of Water See aia 

An extensive series of fossil trees found in excavations for the 
reservoir of the Catskill ‘aqueduct at Gilboa, Schoharie county. 
Some account of this is given in the preceding pages. 


Prof. Thomas Johnson, Royal College of Science, Dublin 
Fossil. plants from the Upper Siler oa Kiltorkan, County 


Kilkenny, Ireland. 
Dr W. A. Parks, Uniwersity of Toronto 
Slabs of fossil plants from the Belly river formation. 


7 
yy 
re 


see 


2 


Ce 
; Cha a re 


A portion of a slab covered with specimens of an undescribed Receptaculites, from the Clinton green shale 15 feet below the upper or 
fossil iron ore, one mile southwest of Verona Station, Oneida County. The largest individual shown in the picture has a diameter 


of over 2 inches. 
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kK. B. Mathes, Batavia, N. Y. 
Devonian fossils from western New York. 
W. P. Judson, Broadalbin, N. Y. 1 
Large example of the brachiopod Amphigenia from the Erie canal, 
Genesee street, Buffalo. 
Howard S. Scholes, Albany, N. Y. 
Devonian fossils from the vicinity of Thompson’s lake. 
Lesley W. Jones, Amsterdam, N. Y. 
Fossils from the quarry in the Amsterdam limestone. 
Dr Francis C. Nicholas, President, Maryland Academy of Sciences, 
Baltimore 
Cystids from the Keyser formation, West Virginia. 


Special collections of Devonian fossil plants made by Winifred 
Goldring, Joseph Bylancik, Vincent Ayers, D. Dana Luther and 
H. P. Woodward from the rocks in the vicinity of Gilboa, Margaret- 
ville, Walton, Cadosia, Hancock, Shinhopple, Downsville, Oxford, 
Norwich, Sidney, Monroe, Naples, Honeoye. 2100 specimens. 


STAFF OF THE DEPARTMENT OF SCIENCE 
The members of the staff, permanent and temporary, of the 
Department, as at present constituted, are: 


ADMINISTRATION 


John M. Clarke, Director 
Jacob Van Deloo, Secretary of the Museum 
Anna M. Tolhurst, Director’s Stenographer and Secretary 


GEOLOGY AND PALEONTOLOGY 


John M. Clarke, State Geologist and Paleontologist 

Chris A. Hartnagel, Assistant State Geologist, Curator of Geology 

Rudolf Ruedemann, Assistant State Paleontologist, Curator of 
Paleontology 

William L. Bryant, Honorary Custodian of Fossil Fishes 

Winifred Goldring, Associate Paleontologist 

Charles K. Cabeen, Mineralogist 

Esther K. Bender, Draftsman 

Noah T. Clarke, Scientific Technician 

H. C. Wardell, Technical Assistant 

Edith A. Lipschutz, Stenographer 

Charles P. Heidenrich, General Mechanic 
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Stephen D. McEntee, Clerk 

John L. Casey, Custodian of Museum Collections 
William Rausch, Cabinetmaker 

Jerry Hayes, Laborer 

Floyd S. Teetsel, Laborer 


lemporary Experts 
Areal Geology 

Prof. W. J. Miller, Smith College 
Prof. W. O. Crosby, Massachusetts Institute of Technology 
Prof. Charles P. Berkey, Columbia University 
Prof. A. F. Buddington, Princeton University 
Prof. J. J. Galloway, Columbia University 
Howard A. Meyerhoff, Columbia University 


Economic Geology 


R. J. Colony, Columbia University 
W. L. Russell, New Haven, Conn. 


Geographic Geology 


Prof. Herman L. Fairchild, University of Rochester 
James H. Stoller, Union College 

John H. Cook, Albany 

O. D. von Engeln, Cornell University 


Paleontology 


Florrie Holzwasser, Columbia University 
Herbert P. Woodward, University of Rochester 


BOTANY 
Homer D. House, State Botanist 


Temporary Expert 
Helen La Force, Schenectady 


ENTOMOLOGY 
Ephraim P. Felt, State Entomologist 
D. B. Young, Assistant State Entomologist 
Margaret Felt, Stenographer 
Raymond R. Logan, Page 


The Temple Hill Mastodon found on The Temple Hill Mastodon; a femur. 
the farm of Antonio Fishera who 
is here holding the left ramus of 
the mandible showing three fully 
developed teeth. 


The Temple Hill Mastodon. View showing the character of the ground in which 
the skeleton was found. The upper layer of dark vegetable mold was under- 
lain by a bed of white calcareous tufa on which the bones were lying. 
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Temporary Experts 


Hall C. Carpenter, Massachusetts Agricultural College 
William A. Hoffman, Cornell University 


ZOOLOGY 


Sherman C. Bishop, Zoologist 

Benjamin Walworth Arnold, Honorary Curator of Ornithology 
Fanny T. Hartman, Assistant to Zoologist 

Arthur Paladin, Taxidermist 


Temporary Experts 


Dr H. A. Pilsbry, Philadelphia 
Roy W. Miner, New York 


ARCHEOLOGY 
Arthur C. Parker, Archeologist 


Temporary Experts 


Everett R. Burmaster, Irving 
George Stevens, Albany 
J. D. Ray, West Coxsackie 


BOTANY 


Scientific investigations. The investigative work of the State 
Botanist during the year 1920 has been largely devoted to a study 
of the native vegetation, and its ecological relations, in several 
localities. Early in June a few days were spent at Bonaparte lake 
in northern Lewis county, in a continuation of a study of the large 
swamp, known as Bonaparte swamp. The last two weeks of July 
were spent in and about the township of Newcomb, Essex county, 
in the Adirondack mountains. A preliminary account of this 
work will be submitted later; it is proposed to continue the 
study of the vegetation of this section as a supplement to the 
‘Plants of North Elba,” by the late Doctor Peck, published as 
Bulletin 28. North Elba is located northeast of Newcomb and 
separated from it by Mount Marcy, Mount MacIntyre and other 
high mountains. The distance between the two sections is not great, 
but Newcomb is drained largely by the Hudson river, while North 
Elba is drained by the Ausable and Saranac rivers, and hence lies 
north of the divide between the Atlantic and St Lawrence basins. 
While both sections possess in general the typical Adirondack vege- 
tation, there are many minor differences in the character of plant 
life, which will be more fully elaborated through future investigations. 

During August a few days were spent at Lake Pleasant in Hamilton 
county. Other brief trips for the purpose of studying plant life 
and making collections, were made to various localities of northern, 
central and eastern New York. In September, through the kindness 
of friends interested in the wild life of northern New York, a tour 
of general reconnaissance was made which covered practically all 
the Adirondack region. 

During the season there were collected 830 specimens of ferns 
and flowering plants, and 250 specimens of fungi, mosses and lichens. 
Approximately 600 of these have been added to the state herbarium, 
as a record of the plant life of the sections studied. The other speci- 
mens, with duplicates of those added to the herbarium, have been 
disposed of in exchange with other institutions. 

Considerable progress has been made in the compilation of a 
complete flora of the State. This is now in substantially a com- 
pleted form and awaits publication. The work is fully collated with 
references to published notes from all sources relating to the vege- 
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tation of the State, and with citation of localities for the rarer species, 
affords a work which will prove of value to the students of plant life. 

Cooperative investigations have been carried on with Prof. John 
Dearness of London, Canada, on certain parasitic and saprophytic 
forms of fungi; and with Dr H. H. Bartlett, director of the botanic 
gardens, University of Michigan, on the native species of evening 
primrose, belonging to the genus Oenothera. The genus Oenothera 
is classic in the study of mutation, and our native species have yielded 
most interesting material in this connection. Seeds, gathered by 
the State Botanist and by correspondents in many widely separated 
localities, were grown by Doctor Bartlett. The scientific papers 
representing the cooperative work with Doctor Bartlett and with 
Professor Dearness will be presented with the regular botanist’s 
report to.be submitted: later. 

Noteworthy contributions. The chief additions to the state 
herbarium during the past year in the form of contributions and 
exchange, are presented in the following list of contributors, which 
also indicates the number of specimens received from each. 

The most important contribution was the herbarium of the late 
F. E. Fenno, of Earlville, donated by Mrs Fenno. Mr Fenno 
had for many years, in addition to his duties as a teacher, been 
interested in botany, and has contributed much of value to our 
knowledge of the plant life of the State. In State Museum Bulletin 
67 (1903) he published an account of the ‘‘ Plants of the Susquehanna 
Valley and Adjacent Hills of Tioga County.’ Supplementary 
accounts to this work appear in Museum Bulletins 75 and 217-218. 
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Dr F. C. Stewart, Geneva; E. Bethel, Denver, Col.; George M. Pendleton, 

Sisson, Cal.; Miss G. S. Burlingham, Brooklyn; Dr L. H. Penn- 

ington, Syracuse; W. M. Beauchamp, Syracuse, each 2........... I2 
Dr G. P. Clinton, New Haven, Conn.; S. H. Burnham, Hudson Falls; 

J. A. Crabtree, Montgomery; Charles Gilbert, Honeoye; E. A. 

Eames, Buffalo; A. B. Brooks, Albany; S. N. Cowles, Otisco; Miss 

Mabel Martin, Broadalbin; Dr Emmaline Moore, Albany; Miss 

Charlotte Bogardus, Coxsackie; and Dr George M. Reed, Wash- 
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Additions to the herbarium. The number of specimens which 
have been added to the herbarium from all sources during the year 
is 1471. Of these, 870 were received in exchange or as contributions . 
as indicated above. The remaining 600 were collected by the 
staff in the counties of Albany, Essex, Franklin, Hamilton, Lewis, 
Madison, Oneida, Oswego, Rensselaer, Warren and Washington. 
The number of species added to the state herbarium which were not 
previously represented by specimens therein is 52. 

Identifications. “The State Botanist’s office has been called upon 
to identify 260 specimens of plants, including many edible and 
poisonous fungi. These identifications were asked for by 140 
different persons. 


Ferns and Flowering Plants New to the Herbarium 


Agropyron pseudorepens .Scribn. & Merr. 
Carex Frankii Kunth 
“ Hassei Batley 
Aster persaliens Burgess 
Comandra livida Richards. 
Asclepias intermedia Vazl 
Froelichia gracilis Mog. 
Ranunculus boraeanus Jordan 
Raimannia laciniata (Hzll) Rose 
Linnaea americana, forma candicans House 
Sherardia arvensis L. 


Fungi New to the Herbarium 


Apospheria major Syd. 
Cercospora catenospora Atkinson 

: cerasella Sacc. 

“4 erythrogena Atkinson 

ne ferruginea Fckl. 

* Lespedezae E. & D. 

bs Kalmiae E. & E. © 

a Lippiae E. & E. 

. omphalodes FE. & H. 

o vexans C. Massal 
Cercosporella aceris Dearn. & Barth. 

. trichophila Davis 

Cintractia subinclusa (Korn) Magn. 
Cladosporium citri Massee 
Chrysomyxa Weirii Jackson 
Coleosporium Plumierae Pat. 
Coniophora sistotremoides (Schw.) 

zs vellereum Ell. & Cragin 
Cylindrosporium Tradescantiae EL. & K. 
Cytospora maclurae Ell. & Barth. 
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Colletotrichum solitarium Ell. & Barth. 
Cylindrosporium spiraeicolum EF. & E. 
Diatrypella missouriensis E. & E. 
Didymaria conferta Syd. 

Doassansia opaca Setch. 

Gloeosporium ramosum FE. & E. 
Gymnosporangium corniculans Kern 
Hainesia rhoina FE. & S. 

Haplosporella dulcamara D. & H. 
Hypochnus rubiginosus Bres. 

* subvinosus Burt 
Melampsoridium betulae (Schum.) Arth. 
Melampsoropsis chiogenis (Dvetel) Arth. 
Microdiplodia spiraeocola D. & H. 
Mycosphaerella cruris-galli (E. & K.) Dearn. 
Ovularia pulchella (Ces.) Sacc. 
Pestalozzia monochaetoidea, var. parasitica D. & H. 
Puccinia conglomerata Schum. 

“  tenuiastipes Rost. 

“~~ tuberculans FE. & E. 
Parodiella grammodes ( Kze.) Cooke 
Peniophora eichleriana Bres. 

rs sera ( Pers.) 

Russula davisii Burl. 

“ disparilis Burl. 

Ramularia occidentalis E. & K, 
Septoria pallidula D. & H. 
Schroeteria cissi (DC.) DeToni 
Spegazzinea rubra D. & H. 
Sphaeropsis betulae var. lutea D. & H 

: gleditschiaecolae Cooke 

: populi LE. & B. 
Sphaerulina acori D. & H. 
Thecaphora trailii Cooke 
Uredo erythroxylonis Graz. 

Uromyces anthyllidis (Grev.) Schroet. 
Urocystis occulta (Wallr.) Rab. 
Ustilago levis (Kellerm. & Swingle) Magn. 
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ENTOMOLOGY «- 


_ The following is a brief summary of the Entomologist’s work 
and the conditions he has found in various parts of the State. More 
detailed information is given in his annual report. 

European corn borer. The activities of the past season have 
shown a comparatively slight extension of the territory infested by 
this insect in the Schenectady area and a material increase in the 
western section, this latter due in all probability to the fact that 
there was no time in the fall of 1919 to determine fully the- area 
then infested, and thus the increase recorded | in the Entomologist’s 
report is more apparent than real. 

The developments of the past season have again indicated but 
one generation for the New York areas, while certain data brought 
to attention during the past few months suggest that in eastern 
Massachusetts there may have been but a partial second brood 
each session instead of the previously supposed two complete gen- 
erations. This of itself indicates less difference between the infested 
area in New England and the New York sections than previously 
had been supposed to exist. 

It is furthermore worthy of note that a very small second Reamer 
developed in both the infested areas in New York and in Canada 
in 1921. 

The discovery in 1920 of the European corn borer in Ontario, 
Canada, one infestation just east of Buffalo and another centering 
approximately upon St Thomas, has had a marked influence upon 
the situation. It has demonstrated, for example, the impossibility 
of attempting extermination with such extensive and widely dis- 
tributed infestations. The conditions, climatic and agricultural, in 
Canada are practically identical with those obtaining in New York 
State and are of particular interest, because in the vicinity of St 
Thomas large areas of field corn were seriously damaged, some 
70 to'9o per cent of the stalks being infested and approximately 50 
per cent of the ears. The commercial damage in one of the more 
seriously affected fields was placed at from 20 to 25 per cent. This 
was produced by one generation and in a section where the insect 
presumably had not been sufficiently abundant the preceding season 
to attract general notice. It obviously follows that such conditions 
may develop in the infested areas in New York State and that with 
substantially no warning, unless precautions are adopted to prevent 
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an unrestricted increase of the pest. It may be added in this con- 
nection that there was greater injury over larger areas in Canada in 
1921, the damage being greatest in early planted corn, and while 
there was somewhat of an increase of the pest in the New York 
areas, it was by no means proportional. 

Prior to the discovery of this insect in Canada, an attempt was 
made by the Entomologist and other interested persons to secure 
the cooperation of the Federal Government in a comprehensive 
campaign to clean up and if possible exterminate the insect in at 
least a portion of the sparsely infested New York area. An effort 
of this kind would have demonstrated possibilities and would at the 
same time have assisted very materially in checking the westward 
spread of the pest. This attempt failed on account of various con- 
ditions and as the borer had not caused serious losses to corn in New 
York State, it was deemed inadvisable to request large appropriations 
from the Legislature for the purpose of continuing the policy of 1919. 

The European corn borer is of such general importance and its 
habits in New York State are so different from those in Massachusetts 
that application was made to the Legislature for a special appro- 
priation for the investigation of the status of this insect and $5000 
was made available for the purpose. The money has been used in 
a careful field study of the pest to ascertain the rapidity of spread, 
the amount of injury and the possibilities of control or repressive 
measures. The work was placed in charge of D. B. Young, who was 
temporarily detailed from the Entomologist’s office, Mr Hall B. 
Carpenter of Somerville, Mass., was engaged as a special assistant 
for this work and an intensive study of the Schenectady area was 
made. ‘The results are given in considerable detail in the body of 
the Entomologist’s report. These studies sustain the opinions 
formulated in 1919 and demonstrate a considerable difference in 
habits of the corn borer in New York State as compared with the 
infested areas of Massachusetts. There is, for example, but one 
_generation normally with a consequent limitation upon probable 
injury. The insect appears to be confined in New York State 
almost exclusively to corn, a condition very different from that 
obtaining in eastern Massachusetts, where it breeds freely in several 
plants and is found in numbers in many others. These variations 
are of much practical importance, because of their bearing upon 
quarantine restrictions and other methods designed to prevent 
further spread. Conclusive data were also secured as to the efficacy 
of thoroughly plowing under infested corn stalks, a matter of much 
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importance, since it makes possible the destruction of many borers 
with practically no additional cost. 

The appointment of the Entomologist as collaborator of the Bureau 
of Entomology, United States Department of Agriculture, specifically 
authorized to investigate corn borer control in the states of New 
York and Massachusetts, has been continued for the year beginning 
July 1, 1920. This has facilitated studies immensely and has enabled 
the Entomologist to keep in close touch with developments in the 
various infested areas and has also made possible closer cooperation 
between the various federal and state agencies. 

The Entomologist has participated in a number of conferences 
in Albany, Buffalo, St Thomas and Guelph, Ont., Boston, Mass., 
and Washington, D. C., for the purpose of assisting in working out 
methods of dealing with existing complications and the varying 
conditions in different sections of the country. 

Late in the fall of 1920 the federal authorities started clean-up 
operations upon an extensive scale in the more badly infested area 
about Silver Creek, Chautauqua county, with the understanding 
that the state authorities would cooperate in an educational campaign 
_ to bring about better conditions in the more sparsely infested out- 
lying sections. A brief statement of the situation with a series of 
recommendations, which were indorsed at a conference of federal 
and state officials at Buffalo, was prepared by the Entomologist and 
has been widely distributed in the infested areas as Circular 199 of 
the Bureau of Plant Industry, Department of Farms and Markets, 
through the cooperation of farm bureau managers. ‘The distribution - 
of literature was followed with public meetings and the utilization 
of all available agencies in promoting the general adoption of 
a modified type of agriculture unfavorable to the successful develop- 
ment of the European corn borer. 

Quarantine regulations practically identical with those of 
Massachusetts have been enforced in the New York areas by both 
federal and state authorities despite the fact that although the insect 
has been carefully studied for two seasons in New York State, it 
has been impossible to find it habitually breeding in anything but 
corn and very rarely has the borer been found in the stems of other 
plants and then only when they were in the immediate vicinity of 
corn. The marked difference in this respect between eastern 
Massachusetts and the New York territory has led the Entomologist 
repeatedly to question the advisability of maintaining such a strict 
quarantine in sections where the borer produces but one generation 
as compared with those where at least a partial second brood is the 
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rule. It is very probable that there will be material modifications 
of the quarantine in the near future. 

_It has proved impossible to continue the careful field work of 
1920 in the Scotia area, since the special appropriation of 1920 was 
not supplemented by an item the following year.. The corn borer 
is a real menace to the agricultural interests of the country and 
consequently the State of New York should keep in close touch 
with all developments in order more intelligently to safeguard its 
own interests. 

A detailed account of the European corn borer in New York State 
and a discussion of control measures will be found in the 
Entomologist’s report. 

Other corn insects. The late summer and fall of 1921 was marked 
by an unprecedented outbreak of the corn ear worm, a southern 
species rarely attracting more than local notice in most of New York 
State. The varicolored caterpillars, about 13 inches long when full 
grown, work in the ears, especially near the tips, and in the case 
of sweet corn only a little injury suffices to render it unmarketable. 
The pests were reported in greater or less numbers from practically 
all counties, most of the injury being in the central and western 
parts of the State, particularly in Madison county. The loss was 
greatest on sweet corn, in some instances approaching a considerable 
proportion of the crop, though field corn and pop corn did not escape 
damage and in at least one instance, wax beans were seriously infested. 
Available data indicate a close relation between this outbreak and 
the unusually mild winter of 1920-21, and it is believed that natural 
agencies will prevent a repetition of these losses the coming season. 

The lined corn borer, which attracted so much attention in 19109, 
was hardly noticed in 1920, indicating that it is one of the some- 
what rare insects occasionally very abundant. 

There were a number of complaints of injury by the common 
stalk borer, due mostly to fears that it might prove to be the much 
more injurious European corn borer. 

Grass webworms were relatively nearly as abundant as in 1919 
and caused considerable injury here and there in the State. 

The advisability of having at hand literature making it com- 
paratively easy to distinguish between the various pests affecting 
corn led the Entomologist to prepare a small folder giving briefly 
the characteristics of the more common borers likely to be found 
in corn and grasses in particular. This has been available for 
distribution to all interested in such pests. 


Small grain insects. The Entomologist’s studies of the wheat 
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midge, begun in 1918, were continued during the past season and 
the data collected show that this insect was relatively much less 
abundant than in earlier years, particularly in 1918. There are 
some areas, however, notably Genesee, Livingston, Monroe and 
Orleans counties, where this insect appears to be somewhat prevalent 
and where under favorable conditions it might become much more 
numerous and cause an appreciable amount of injury. The data 
collated this year show, as in previous seasons, a close relationship 
between the abundance of maggots and the number of shrunken 
or blasted kernels of grain. 

The Hessian fly is one of the most destructive and best known 
wheat pests; through the courtesy of Prof. C. R. Crosby, Cornell 
University, the results of a field survey have been placed at the dis- 
posal of the Entomologist and the details are given in the body of 
his report. It will be noted, on referring thereto, that Genesee, 
Livingston, Monroe, Niagara and Orleans counties show a higher 
average percentage of infestation than others, conditions in this 
area apparently being exceptionally favorable for both this insect 
and the related wheat midge. 

Data in relation to the abundance of these wheat pests are of 
importance, since the returns from year to year indicate plainly 
areas where the insects are most likely to cause serious losses and if 
such figures are recorded from year to year, they in time may show 
a distinct though irregular periodicity and lead to a clearer under- 
standing of the factors producing these fluctuations. 

Observations by the Entomologist last year showed that partly 
grown army worm caterpillars hibernated successfully in Saratoga 
county. They have been confirmed by finding similar conditions 
in the early spring of 1920. 

Other field crops. The ordinary pests of farm crops attracted 
comparatively little attention, though in early spring there was 
considerable complaint of an unusual abundance of asparagus 
beetles in the vicinity of Albany. They caused trouble, as in 1919, 
not only on account of their feeding upon the shoots, but because — 
the numerous black eggs necessitated very careful washing before 
the asparagus could be marketed. 

The cold, wet weather of the spring was unusually favorable for 
root maggots and as a consequence there was considerable damage 
by both cabbage and onion maggots. 

Several species of wireworms caused rather severe injury in the 
vicinity of Albany. It appears very probable that this damage 
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was favored to an appreciable extent at least by cool weather pre 
venting the plants from readily outgrowing the injuries by wireworms 

Codling moth. Field studies of the codling moth have been con- 
tinued by the Entomologist in cooperation with the Bureau of Plant 
Industry of the State Department of Farms and Markets. L. F. 
Strickland succeeded, through the cooperation of George W. Mead 
of Barker, in securing exact records of evening temperatures as well 
as the maxima and minima. The accuracy of this work was 
materially increased, as was the case last year, by the cooperation 
of the United States Weather Bureau in loaning thermographs and 
providing for the supervision and setting up of the instruments. The 
intimate relations existing between evening temperatures and codling 
moth oviposition are graphically represented in a chart by Mr Strick- 
land, who was also responsible for observations upon egg deposition 
in the orchard. The demonstration of this relationship is a necessary 
preliminary to the solving of the vexatious problem of codling moth 
control in the western part of the State. 

The series of experiments to determine the relative efficiency of 
the several sprays for the control of the codling moth in the western 
part of the State has been continued. The most marked results, 
as was to be expected, were obtained with the first or calyx spray 
and under the conditions obtaining in the experimental orchard the 
past season, the figures would appear to indicate an increased 
infestation on trees sprayed twice as compared with those receiving 
but one application. These data must be interpreted or erroneous 
conclusions may be drawn. The real explanation is that the 
apparently higher percentage of infested fruit on the plot sprayed 
twice is due to the smaller crop on these trees rather than to an 
increase in the number of apple worms. Complications of this 
character are almost unavoidable in experimental work and when 
the cause is not known may vitiate results. 

A comparatively rare apple pest. The rose leaf beetle, a rather 
common feeder upon roses and widely distributed in the State, 
appeared in a somewhat unfamilar role the past season on account 
of its feeding upon and somewhat seriously injuring young apples. 
In some instances 10 to 20 per cent of the fruit was affected so 
seriously that most of the apples dropped or were badly deformed. 

Shade tree insects. Shade trees, as a rule, were comparatively 
free from serious insect damage, though the elm leaf beetle was 
locally abundant and injurious, especially in the upper Hudson 
valley and the lower portion of the Mohawk valley. The com- 
parative scarcity of this insect in many of the cities and villages 
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where it formerly caused so much damage is presumably due largely 
to well-directed control measures, which in some cases at least have 
served to keep the insect within bounds for several years. 

Forest insects. The snow-white linden moth was sufficiently 
abundant in portions of Otsego county to defoliate large areas of 
woodland. The numerous moths appearing in Albany the latter 
part of July probably originated from these areas. 

The white pine weevil has been abundant and injurious in young 
plantings of white pine. It is one of the common pests breeding 
freely in woodlands and presumably spreading readily into nearby 
plantings; consequently the protection of these latter is rendered 
difficult by the continual influx of weevils from adjacent forests. 

Lectures. The Entomologist has delivered a number of lectures 
or participated in discussions and conferences on insects, mostly 
economic species, before various agricultural and horticultural 
gatherings, some of these being in cooperation with farmers’ institutes 
or county farm bureaus. A considerable proportion, owing to con- 
ditions prevailing during the past two years, have related to the 
European corn borer and its control. Some of the more important 
of these in relation to the European corn borer are mentioned in 
the outline of activities relating to this insect and given above. 

Gall midges. The 35th report of the Entomologist contains 
part VIII of ‘ A Study of Gall Midges.”’ It consists of a recapitu- 
lation of our knowledge of this group and contains keys for the 
separation of the genera of the world. This brings to a conclusion 
an investigation which has been in progress as opportunity offered 
for about 14 years and has resulted in systematizing the facts con- 
cerning a large, complex and comparatively unknown family con- 
taining a number of species of great economic importance. The 
better knowledge of the group resulting from this investigation will 
prove of very material service in determining the best methods of 
controlling such species as are injurious or may become so in the 
future. It is not planned to continue the extended investigations 
of the gall midges, though somewhat incidental additions to our 
knowledge of the biology and systematic relationships may be 
expected in the future. 

The chrysanthemum gall midge, a serious pest first recognized 
in this country by the Entomologist, has been reported in injurious 
numbers from several localities in the State. 

Gallinsects. The ‘‘ Key to American Insect Galls,”’ State Museum 
Bulletin 200, published in 1919, was out of print within a few months 
after issue and it is now very difficult to secure copies. The 
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Entomologist has been keeping records of galls described subsequent 
to the appearance of the Key in the hope that a revised edition of 
this bulletin might be issued. 

Publications. Owing to delays, the reports for 1918 and 1919 
have not appeared and the publications of the Entomologist have 
been restricted to various popular articles relating to injurious 
insects, such as a special folder on “ Corn Borers and Grass Insects,” 
a brief summary of the ‘“‘ European Corn Borer and Call for General 
Control,’ issued as Circular 199 of the Division of Agriculture, 
Department of Farms and Markets, and several technical papers on 
gall insects, mostly exotic, and published in Indian and African 
journals. 

Collections. A number of desirable additions. to the state 
entomological collections have been made during the year, some 
of the best material being reared in connection with studies of insect 
outbreaks or secured as a result of requests for information concerning 
previously comparatively unknown forms. Special attention has 
been paid to the acquisition and preservation of immature stages, 
since these are very difficult to obtain; this is particularly true 
of a number of borers similar to the European corn borer and found 
in corn or in the stems of various plants. The special work upon 
the European corn borer has resulted in numerous very desirable 
additions to the state collections. 

D. B. Young, assistant entomologist, donated from his personal 
collections of earlier years a large series of Coleoptera consisting of 
648 specimens belonging to 369 species previously unrepresented 
in the state collections. This large addition has necessitated the 
rearrangement of many of the Coleoptera and in addition it has 
involved the study and identification of numerous obscure species. 
This work has been prosecuted in addition to many identifications 
for correspondents and other routine duties. 

Office matters. The correspondence the past season has required 
much attention, especially that in relation to the European corn 
borer. The usual routine as outlined above has fully occupied the 
time of various members of the staff. The assistant entomologist, 
as heretofore, has been in charge of the office and responsible for 
correspondence and other matters during the absence of the 
Entomologist. 

The special work on European corn borer authorized by the last 
Legislature necessitated the temporary transfer, effective June 1, 
1920, of Mr Young to take charge of the work and the appointment 
of W. H. Hoffman to fill the temporary vacancy. Hall B. Carpenter 
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of Somerville, Mass., was appointed special assistant in corn borer 
work. 

Miss Hartman, prior to her transfer from this office in midsummer, 
was fully occupied, in addition to the usual duties of an assistant, 
by translations of technical literature needed in systematic work, 
the making of numerous microscopic preparations of small insects 
and the arrangement and care of pressed specimens of insect work 
and the extensive accumulation of alcoholic material. 

The vacancy created by the transfer of Miss Hartman has not 
been filled owing to the difficulty of securing a qualified assistant 
at the very nominal compensation available. The loss of an assistant 
must inevitably circumscribe the work of the office and may result 
in serious limitations. 

The many additional calls upon the staff incident to work upon 
the European corn borer have greatly restricted the amount of time 
which could be given to the identification and arrangement of 
collections, though some progress has been made along these lines. 
Work of this character is very exacting and time-consuming and it is 
impossible, as pointed out in previous reports, to build up the state 
collections of insects in a satisfactory manner without more funds 
and adequate assistance. 

Horticultural inspection. The nursery inspection work of the 
Bureau of Plant Industry, State Department of Farms and Markets, 
has resulted, as in former years, in a number of specimens representing 
various stages of insect development, some in very poor condition, 
being submitted to this office for identification. Satisfactory 
determination of specimens originating in various parts of the world 
requires an intimate and wide knowledge of the literature and insects 
in both this and other countries. 

General. The work of the Entomologist has been materially 
aided as in past years by the identification of a number of species 
through the courtesy of Dr L. O. Howard, Chief of the Bureau of 
Entomology, United States Department of Agriculture, and his 
associates. There has been very effective and close cooperation with 
the State Department of Farms and Markets, particularly the 
Bureau of Plant Industry, the State College of Agriculture at Cornell 
University, the State Experiment Station at Geneva, the county 
farm bureaus and various public welfare organizations. A number 
of correspondents have donated material and rendered valuable 
service by transmitting local data respecting various insects and 
assisting in other ways. 


ARCHEOLOGY AND ETHNOLOGY 


General scope of activities. The work of this division of the 
Museum may be divided into three subsections as follows: office 
work, research, and field work. Office work covers the routine and 
special correspondence, the curatorial work incident to the collections, 
cataloging and consultation. Research covers the field of investi- 
gation and embraces the work of preparing manuscripts covering 
reports or accounts covering the subjects investigated. Field work 
in a measure is research but it is concerned more with original sources 
than with written accounts. Through field work we conduct our 
excavations in ancient Indian village sites, through it we inspect 
the various sites, we explore archeological areas, we collect directly 
from sites, we acquire collections from those who have already 
made examinations of sites and we visit the various Iroquois reser- 
vations in the State and collect ethnological specimens from the 
living Indians. Museum work includes the sorting and classification 
of the specimens brought in from the field or acquired from collectors, 
but equally important is the placing of this material in the exhibition 
halls of the Museum. 

The direct reaction upon the public of this work comes as a 
result of our research, exhibition, publications, correspondence and 
through personal consultation. 

Activities of the Archeology division. The activities of this 
division may be classified under the following heads: (1) archeology, 
(2) ethnology, (3) museum, (4) living Indians, including assistance 
to Indian agricultural and welfare organizations, (5) State Indian 
Commission, (6) information service. 

t Work in the field of archeology is concerned with the excavation 
of ancient sites and a study of the culture of these sites. This 
work must be done within the next few decades in order to obtain 
any results whatever. The requirements of agriculture and of 
building are rapidly causing the destruction of archeological sites, 
thereby obliterating forever the sources of information concerning 
our aborigines. The problem of archeology is primarily one of 
the study of race origin, the relationship of races, migrations and 
culture characteristics. New York State comprises a particularly 
important field in American archeology. 

2 In the realm of anthropology, ethnology forms a twin science 
with archeology. Through our ethnologic researches we examine 
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the customs, folk lore, folk music, folk ways, ceremonies, religious 
beliefs, material culture and social organization of the tribal Indians 
of the State, especially those septs still clinging to the practice of 
their ancestral culture traits. 

The ethnology of the New York Indians is a fascinating and 
an important subject. Nearly all major works on primitive society, 
elementary forms of government and sociology cite the Iroquois 
of New York, so much so that among the peoples of the earth below 
the status of civilization the Iroquois have a conspicuous place. 
Additional information is eagerly sought and its publication is 
received with attention throughout the scientific world. 

3 The general public gains its closest contact with this division 
of the Museum through our exhibits in the Museum halls. Here 
are placed the specimens secured by collection in the field. These 
Specimens are arranged in several ways, namely, by individual 
sites, by areas, by cultures, by groups to show methods of manu- 
facture and uses and in groups so that cultural differences may be 
compared. The sorting and classification of the thousands of speci- 
mens is a lengthy and arduous task but is necessary in order to pre- 
pare the exhibit. After an exhibit is installed it requires constant 
oversight to keep it clean andin order. In the instance of the ethno- 
logical exhibits and the Indian groups, constant care is necessary so 
that the proper amount of moisture is provided and moths kept from 
propagating. 

In our museum activities our aim is to provide exhibits that 
are easily understood by the average visitor and which will be 
interesting as well as instructive. The special student, however, is 
not neglected and exhibits are provided answering the needs of the 
specialist. 

It is interesting to note that our methods of exhibition have 
been highly commended by experts and offered as an example of 
how archeological museums can make a scientific subject popular. 
Needless to say our ethnological groups have inspired other museums 
to similar undertakings. Frequently museum experts come to our 
exhibits for data on methods and arrangement. 

4 The Indians of this State living on six reservations and numbering 
more than 5000, to a considerable extent look to this department 
for information and advice. Frequently delegations visit us, coming 
not only from the New York tribes but from Canada also. These 
delegations and individual visitors generally seek information as to 
their treaty relations with the state or federal governments, or other 
documentary evidences affecting their interests and status. 
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Our publications have been of much use to these tribes, particularly 
the History of the Iroquois, the Code of Handsome Lake, and the 
Constitution of the Five Nations. 

During the World War the reservation Indians sought to extend 
their work in agriculture and stock raising. They were successful 
to a large degree and since that time we have sought to promote 
their interests in these lines of productive activity. Two years ago 
the Legislature made an appropriation of $10,000 for extending 
agricultural work and in providing scholarships at the State School 
of Agriculture for Indian boys and girls. Last year a similar appro- 
priation was made. We have been glad to foster this work, believing 
that through intensified industry the state Indians will advance 
faster and find a happier situation in civilization. 

In this work of using the data of archeology to promote human 
weal we have encouraged the program of the New York State Indian 
Welfare Society which came into being in 1919 as an expansion 
of the Onondaga Welfare Society organized by Dr Erl A. Bates, 
now of the State College of Agriculture. This society is a concerted 
effort on the part of the New York Indians to solve their own problems 
and is a healthful indication of the desire of the Indians to achieve 
greater things. The society lays special stress on better education 
for the children of the race. 

5 Under chapter 590 of the Laws of 1019, the Legislature created 
the State Indian Commission and provided for the appointment 
of its membership. The Governor upon signing the bill appointed 
the Archeologist of the State Museum as commissioner representing 
the Education Department, and upon the formation of the com- 
mission the Archeologist was elected secretary. To meet the needs 
of the commission the Archeologist has visited each reservation 
and made a collection of documents bearing on the legal status 
of the Indians of the State. 

6 The office of the Archeologist and Ethnologist is in daily receipt 
of many letters from citizens asking for information relating to 
Indian names, customs, legends, history, laws, foods, reservations, 
institutions etc. We are asked to supply facts and citations for 
pageants, plays, books, poems, paintings, for schools, colleges, 
associations and literary societies and the like. More than 700 
persons from various parts of the State visited the Archeologist’s 
office within the year and requested information, which was supplied. 
More than 3000 wrote for information. 

But, beyond the general public, the various state departments 
use this office as a source of information on Indian matters. 
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Frequently the work of answering inquiries on the part of citizens 
and state officials requires considerable research, and a large share 
of our office work is consumed in assisting inquirers to obtain needful 
data. The public receives a direct benefit of this phase of our 
activity. 

Archeological field work. During the year our archeological 
investigations have been confined largely to a study of the 
Algonkian occupation of the Hudson valley, particularly the portion 
between Albany and Catskill. During the autumn of 1920 we 
made a field reconnaissance of parts of Staten island, Rockland 
county near Nyack and part of Greene county, particularly that 
portion lying below Catskill. 

With the assistance of members of the staff of the Museum of 
the American Indian we secured from an ancient site south of 
Tottenville a series of shell objects from which it is possible to 
demonstrate the process employed by the precontract Indians in 
the manufacture of wampum and other shell beads. 

From the refuse beds of the village site (early Algonkian), we 
secured tke shells of the Busycon carica and canaliculata in all 
stages, from the complete valve to the worked columellae with 
incisions made for the bead segments. The process employed was 
to break away the shell of the Busycon (Pyrula) until the columella 
alone remained. This was then dressed down into a uniform 
diameter and smoothed. Bead lengths were then measured out 
and incisions made for the individual beads. These were cut off 
one by one, drilled and finally polished. 

Wampum was an important article with the early Indians and 
its value did not depreciate with the coming of the whites. As 
soon as the European traders saw how useful wampum was as a 
medium of exchange they began the manufacture of wampum by 
machinery. 

Through the kindness of Mrs B. Joseph Carpenter jr of White 
Plains we learned of an old wampum mill situated near Nyack, 
Rockland county. We visited this and obtained a considerable 
number of specimens showing the process of making wampum by 
machinery. The mill was erected and run by the Campbell family 
and made wampum early in the last century for the Hudson Bay 
Company and for the Astor fur traders. The mill was in operation 
as late as 1875 when it made pipestem wampum for the western 
Indian traders. 

Specimens secured included a dozen or more Mexican conch 
shells (the material out of which the wampum was made), sawn 
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sections of the shell, ground sections, cylindrical sections, as shaped 
to the size of the bead, and a number of drilled or partly drilled 
beads. 

Each method of making wampum (the Indian and the European) 
is illustrated by an exhibit in the Museum, based upon the specimens 
obtained in the sites named above. 

During the period from September 15th to October 15th we made 
an examination of the banks of the Hudson, south of Catskill where 
numerous flints had been found. Through the kindness of Mr 
Egbert Beardsley of Catskill we located a spot near Green Point on 
the Van Orden farm 4 miles south of Catskill. Here were extensive 
fresh-water shell heaps composed mostly of Unio complanatus shells. 
These shells were the product of the dried shellfish industry that 
once flourished there. Intermixed with the shells were the bones of 
various animals and fishes and numerous implements. We found the 
broken parts of a three-toothed comb in one pit. This is a very 
rare specimen from an Algonkian site. Other specimens include 
pendants, parts of gorgets, celts, hammers, spears, pestles, arrow. 
points, bone awls, bone harpoons, etc. 

An examination of the shore line north of this site revealed an 
extensive workshop and the presence of numerous chippings strewn 
over an area of 4o or 50 acres on what is known as the North lot 
or Ham farm. We traced these chippings along the shore of 
Embought bay south to Smith Landing where at Duck Cove a 
considerable village site yielding Algonkian pottery was located. 
A small island in the cove has a layer of Indian refuse 2 feet thick 
but we did not attempt excavation on account of the thick beds 
of poison ivy. 

The immense amount of flint chippings made us curious as to the 
source of supply and we began an investigation of the flint-bearing 
limestones of the region to the east, back from the river and known 
as the Kolerberg or “‘ Collarback.’”’ Here in the rocky hills west 
of Alsen we found numerous caves and rock shelters. In some 
were found implements but the majority showed little or no signs of 
human habitation. Some were raccoon, fox and snake dens, and in 
ancient times were probably used by bears. In the cave region 
locally known as the ‘ Indian ovens’’ were numerous cache pits 
but no artifacts could be found in them. 

In October, just before returning to the Museum, we learned 
of certain extensive flint quarries situated near Coxsackie and at 
the invitation of Mr Jefferson D. Ray and Dr A. W. Van Slyke 
visited them. 
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From our field examination and the artifacts obtained it was 
possible to determine that the west shore of the Hudson showed 
long occupation by certain indeterminate Algonkian tribes ranging 
from remote times up to the late historic period. 

During the spring of 1921 sites were inspected in the counties 
of Rensselaer, Albany, Washington, Greene, Montgomery and 
Schenectady. 

Upon the invitation of Mr Jefferson D. Ray of West Coxsackie 
the flint quarry site near Coxsackie was visited and a preliminary 
inspection made. The place proved of unusual interest and answered 
the inquiry as to the location of the flint supply of the aborigines. 

Excavations and survey of Flint Mine hill. On May 15th ex- 
pedition equipment was taken to Coxsackie and set up on Flint Mine 
hill on the West Shore Railroad property. Permission to conduct an 
examination of the site had been granted through President A. H. 
Smith of the New York Central lines. 

Flint Mine hill is located about 14 miles south of Coxsackie station 
on the West Shore Railroad and is bounded by the Arthur Spore 
farm on the south and the F. W. Cole farm on the north. Entrance 
may be had through the farm road of Colonel Jacob Dunaef. 

The hill is about 1 mile long and one-fifth of a mile wide. Its 
highest elevation is about 200 feet above the zero station established 
at a rock cut at the roadway entrance of the Dunaef farm. 

The survey and excavations conducted from May 15th to June 
15th led to many interesting discoveries relating to the methods of 
flint mining by the ancient Indians. About 200 flint pits and three 
large quarries, one of them 150 feet long and 4o feet wide, were 
discovered. In places on the hill were the sites of sorting stations, 
chipping stations, workshops and refuse dumps. Some of the 
dumps were 10 or more feet thick and several hundred feet long, 
and contained the refuse from the quarries after the flint seams 
had been picked out. The quarry pits contained heaps of flint in 
chunks ready for taking to the testing stations. A number of 
fine blocks of flint were secured as specimens. In the pits were 
hundreds of stone maul heads and hammers. The dumps were full 
of them. More than a thousand were picked up from the quarries 
and the investigators then ceased to collect them because of their 
numbers. Not a single hammer from the site was of the pitted 
variety, which leads us to believe that at this site at least pitted 
‘hammers’ served other uses. Among the interesting forms of 
tools from the site were the chipped disk-shaped hammers. These 
varied in size from 2 to 10 inches and all followed a general lens-shape 
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as a pattern; that is, they are thick in the center and thin at the 
circumference. About fifty of these were secured for museum 
specimens. 

In the various stations were numerous chippings and _ partly 
finished blades. These were generally scattered over the surface 
of the ground, but excavations in the surface refuse demonstrated 
that they were scattered throughout the refuse on all parts of the hill. 
The largest workshops where blades were finished were on the flats 
below the hill. Mr Ray, who worked on these sites, procured for 
us more than 1s00 finished blades of various sizes. 

Much of the time was spent in making a detailed survey of the 
hill for mapping purposes, it being the intention to make a relief 
map of the site. In the technical work of examination and survey 
we were assisted by Mr E. R. Burmaster, whose many years of 
expedition work rendered him an able helper. Mr Ray, through 
whose descriptions we were led to make this examination, gave 
a month of his time to the expedition as a volunteer helper. 

This locality is the first untouched aboriginal quarry site in the 
State examined by the Museum and seems to be unique. It must 
have been worked for several centuries and two or three hundred 
workers must have been continuously engaged in the excavating and 
chipping. 

The Museum is enriched, through this work, by 3000 flint imple- 
ments in all stages of manufacture, 500 hammers, 50 disks, 3 gorgets 
unique in form, a fine mortar and a copper chisel. Beyond this are 
the valuable notes on aboriginal quarry methods. 

New York State Archeological Association. This association of 
citizens of the State interested in archeology, ethnology, folk lore, 
Indian history and Indian welfare, has its nominal headquarters 
in the State Museum with which institution it is in hearty cooperation. 

During the year the association has held eight lectures and public 
meetings and has conducted various field tours. On February 2 5th 
the annual session and banquet were held under the auspices of 
Morgan Chapter at the Rochester Club, Rochester, with President 
A. H. Dewey presiding. The annual report shows that two publi- 
cations have been issued and that three are in process of publication. 

During November 1920 Morgan Chapter acted as host o the 
New York State Indian Welfare Society which held its semiannual 
session in Rochester. The chapter provided the badges, printed 
matter and luncheons to the Indians from the Six Nations of the 
Iroquois that attended the conference. 

The chapter during the Indian Conference made its annual 
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visitation to the tomb of Lewis Henry Morgan, where appropriate 
memorial exercises were conducted. Indians from each of the Six 
Iroquois Nations gave addresses in English and in their own native 
tongues. Miss Elsie Elm, an Oneida, sang in the Oneida language 
a hymn of invocation and Reverend Honyost gave the benediction 
in his native Oneida. A report of the proceedings of these me- 
morial exercises was published by Morgan Chapter. 

New York State Indian Welfare Society. This society came seo 
being in November 1919 as an expansion of the Onondaga Society. 
It is composed of members of the various Iroquois tribes in New York 
and their citizen friends. It represents an attempt of the pro- 
gressive Indians of the State to get together on matters of the common 
tribal needs of the Iroquois. At the semiannual conferences statis- 
tical records and accounts are given of reservation conditions and 
progress; historical accounts, appeals to progress, and other per- 
tinent matters are discussed. | 

The members of the society are in general the progressive leaders 
of their several tribes, and with the influence of the society back 
of them have achieved some remarkable results. Conferences 
have been held in Syracuse, Rochester, Malone and on the several 
adjacent reservations. 

New York State Indian Commission. During the year this 
commission, of which the Archeologist of the State Museum is 
secretary, visited all the Iroquois reservations in the State and con- 
ducted councils with the Indians. The object of this visitation 
was to acquaint the members of the commission, most of whom 
are members of the Legislature, with the actual conditions on the 
New York reservations and to listen to the representations of the 
people living on them. 

It appears that the precise status of the New York Indians has 
never been legally determined. This causes confusion in legal 
matters and it is now questioned whether the State ever had a right 
to pass legislation covering the New York tribes. Certain opinions 
of the Attorney General seem to indicate that some of the tribes, 
if not all, are to be regarded as independent governments with whose 
internal affairs neither the State nor the Nation may interfere. 
If the courts sustain this opinion we must then admit that these 
Indian domains are not in the State but “‘ surrounded by it.” The 
Indians contend that they were never within the State and never 
subject to its jurisdiction. The Indian Commission, of which 
Assemblyman E. A. Everett is chairman, has this difficult situation 
to adjust. 
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Interdepartment relations. This section of the Museum has 
supplied information and worked in cooperation with a number 
of state departments and officials, especially in connection with 
Indian affairs. We have supplied facts for the Attorney General’s 
office, assisted the Adjutant General’s office through the Bonus 
Commission, conferred with officials in the State Board of Charities, 
the State Department of Health, and supplied data for various 
members of the Legislature. 

Public interest. The interest of the public in this division of 
the Museum is evidenced by the numerous visitors and inquirers 
who come for information and advice. In this statement we do 
not include those who merely visit the exhibition halls. 

We have frequent requests from authors, playwrights and direc- 
tors of pageants for facts bearing on their special subjects. During 
the year we have given detailed outlines of plans or rendered special 
assistance by way of reports or addresses to the following institu- 
tions or bodies: the Eastern States Exposition, junior achievement 
activities; Genesee county fair in its historical pageant; Livingston 
county centennial; Boy Scouts of America; the New York State 
Archeological Association; the Indian Welfare Society; the New 
York State Indian Commission; the Federal Board of Indian Com- 
missioners; the Interchurch World Movement; the Holland Land 
Company Historical Society; the Ontario County Historical Society; 
Rochester Municipal Museum; the Mohawk Indian Village of Boy 
Scouts; and the Order of Mound Builders. We have likewise 
assisted by way of information and documents the Six Nations of 
Canada and the Mohawk Nation of Tayendanagea, and assisted 
the Indians of the World War League in their bonus difficulties. 

By far the greater amount of time, however, is given to the indivi- 
dual citizen interested in or concerned with Indian matters, either 
legal, social or archeological, and the number of personal visitations 
by these is almost overwhelming when it is considered that other 
forms of office work must also receive attention. 

Staff personnel. The staff of the archeological division consists of 
the archeologist and one clerical assistant. With a field of endeavor 
so extended and diversified it is increasingly difficult to handle 
the various subjects that come before us. There is no museum in 
the United States of this scope and having a department of archeology 
with so small a staff and so little clerical help. It is not difficult to 
see that with a larger staff much more might be accomplished. 


ZOOLOGY 


In field work during the past year the chief concern of the zoologist 
has been the collection and preparation of fresh-water fishes to 
augment the exhibit series of mounted specimens in the State 
Museum. Several hundred individuals representing about seventy 
species were taken from central and eastern New York waters, 
and given preliminary treatment in the field. 3 

The use of seines, nets and traps in the various waters for col- 
lection of desired specimens represents only a small part of the 
work involved. To aid in the restoration of color and correct 
proportions, sketches and plaster molds were made and _ these, 
with the skinned and salted specimens, were packed and shipped 
to the preparator. The mounting and painting of the skins has 
been in charge of Mr Francis West of Falmouth, Mass., whose 
skill in this line of work has produced specimens remarkably life- 
like in character. Four new wall cases have been installed to 
accommodate the growing collection and the entire exhibit series 
has been rearranged. 

A group designed to show the winter activities of the short- 
eared owl, a beneficial species protected by state law, was installed 
in Zoology Hall and attracted considerable interest because of the 
wintering of a large flock of these birds within the limits of the city 
of Albany. 

The collection, classification and description of New York spiders 
has continued as opportunity permitted but the ultimate completion 
of the undertaking will be delayed until the services of an artist 
trained in araneid anatomy can be secured. In addition to de- 
scriptions and keys to families, genera and species, it is proposed to 
figure the structures of importance in classification, particularly 
the epigyna of the females and the palpal organs of the males. 

A revision of the family Pisauridae, a group comprising some of 
the largest of our true spiders, has been brought. to completion 
following a study of materials belonging to the American Museum, 
New York, the National Museum at Washington, the Museum of 
Comparative Zoology and the extensive collections of Cornell 
University. Other institutions and individuals have also furnished 
valuable specimens and data bearing on the problem of distribution. 

In June 1921 the State Museum received notice of the discovery 
of mastodon remains near Temple Hill, Orange county, where, 
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four years before, the lower jaw of another individual had been 
unearthed. An examination of the skeleton showed it to be, with 
the exception of the famous Warren mastodon in the American 
Museum, New York, the most complete so far found and it was 
immediately acquired for the Museum. 

The bones were well preserved but in need of thorough cleaning 
to permit application of protective coats of thin shellac. Con- 
siderable labor was involved in removing adhering muck and marl 
and applying the preservative. “The separate bones were wrapped 
and in some cases carefully reinforced by a light but strong frame- 
work and packed in straw and of one The collection filled twelve 
large packing cases. 

Orange county has furnished thirty-one separate records of the 
mastodon and seven of the eight skeletons found in the State which 
were complete enough to warrant mounting. ‘The labors of Charles 
Wilson Peale in 1801 resulted in the recovery of sufficient material 
to restore two skeletons, one of which was for a time exhibited in 
the Baltimore Anatomical Museum. This skeleton was later dis- 
articulated and sold to Doctor Warren of Boston and is now in 
the American Museum, New York. The second Peale skeleton 
was exhibited abroad and in various cities at home and finally 
placed in the Peale Museum of Philadelphia. It is thought to have 
been lost in the fire that destroyed the Philadelphia Museum. 

The famous Warren mastodon discovered in 1845 near Newburgh, 
is a large and practically complete skeleton. It was the subject 
of an elaborate memoir by Dr John Collins Warren and now stands 
in the American Museum. 

A skeleton complete except for bones of the hind legs was et 
in 1874 at Otisville and secured for the Yale Museum by Prof. 
O. C. Marsh. 

Bones found at Little Britain in 1879 formed the principal part 
of the Whitfield skeleton at one time mounted at the American 
Museum but later dismantled and sent to the Senckenburg Museum 
in Germany. 

In 1899 a considerable number of bones were found on the farm 
of F. W. Schaeffer near Newburgh. Restoration of missing parts 
was made from other individuals, and the skeleton mounted for 
the Brooklyn Museum. 

The Temple Hill specimen will stand in the State Museum and 
form a notable addition to the already valuable series of mounted 
skeletons. 

The only other mastodon skeleton from the State which has been 
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mounted is the specimen found under unique circumstances at 
Cohoes in 1866 and acquired for the State Museum by James Hall. 

Cooperation. The Division of Zoology has continued to cooperate 
with various state agencies having educational, scientific or adminis- 
trative functions concerned with the animal life of the State. For 
the Conservation Commission identifications of birds, mammals 
and fishes have been made to aid in the operation of the con- 
servation law. Information bearing on the life histories, habits 
and economic importance of various forms of life in the State con- 
cerning which legislation for protection, control or extermination 
was proposed, has been furnished the Conservation Commission 
for presentation to the Legislature. In cases involving identifi- 
cation of specimens taken in violation of the conservation law, the 
zoologist has been called as expert witness for the State. 


Accessions for 1919 


Donation 


MOLLUSCA 


Cooke, Robert, Albany 

Slug, Limax maximus (Linn), Albany, N. Y. 
Thompson, Edith, Greenville 

Collection of shells, etc., Bahama Islands 


ARANEIDA 

Young, D. B., Albany 

Araneus arabescus (Walck.) 

Araneus patagiatus Clerck 

Araneus stellatus (Walck.) 

Cicurina sp. 

Evarcha hoyi (Peckham) 

Hypselistes florens Camb. 

Linyphia marginata C. Koch 

Lycosa carolinensis Walck. 

Mangora gibberosa (Hentz) 

Pardosa emertoni Chamberlin 

Pirata aspirans Chamberlin 

Steatoda borealis (Hentz) 

Tetragnatha laboriosa Hentz; Wells, N. Y., and vicinity 
Hartman, Fanny T., Albany 

Clubiona abbotti (L. Koch), Albany, N. Y. 


FISHES 
Fuller, Mrs A. W., Albany 
Porcupine fish, Bahamas 
Titcomb, J. W., Albany 
White perch, Morone americana (Gmelin), Hudson river, Poughkeepsie, N. Y. 


BATRACHIANS 
Schoolcraft, J. T., Schenectady 
Leopard frog, Rana pipiens Schreber, Niskayuna, N. Y. 
Dietrich, H., Ithaca 
Red-backed salamander, Plethodon cinereus (Green) 
Four-toed salamander, Hemidactylium scutatum (Schlegel), Ringwood, near 
Etna, N. Y. 


REPTILES 
Rich, W. S., Lebanon Springs 
Red-bellied snake, Storeria occipitomaculata (Storer), Lebanon Springs, N. Y. 
Cook, David, Albany 
Musk turtle, Kinosternum odoratum (Lar.), Burden lake, Rensselaer co., 
N.Y. 
[53] 
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Goldring, Fred, Slingerlands 
Wood turtle, Clemmys insculpta (Le Conte), Normanskill, near Slingerlands, 
N. Y. " 


BIRDS 

MacNaughton, Mrs A., Albany 

Great blue heron, Ardea herodias herodias Linn. 
Conservation Commission, Albany 

Barred owl, Strix varia varia Barton, Mechanicville, N. Y. 
Bowen, Mrs B. L., Wells 

Starling Sturnus vulgaris Linn., Wells, N. Y. 
Bombeck, Mrs H. C., Glenmont 

Great horned owl, Bubo virginianus virginianus (Gmelin), Glenmont, N. Y. 
Wissler, George M., Albany 

Nighthawk, Chordeiles virginianus virginianus (Gmelin), Albany, N. Y. 


BIRDS’ EGGS 
Strain, Anna E., Niverville 

Royal tern, Sterna maxima Boddaert 
Least tern, Sterna antillarum (Lesson) 
White ibis, Guara alba (Linn) 
Least bittern, Ixobrychus exilis (Gmelin) 
Great blue heron, Ardea herodias herodias Linn. 
Little blue heron, Florida caerula (Linn) 
Green heron, Butoroides virescens virescens (Linn) 
Black-crowned night heron, Nycticorax nycticorax naevius (Boddaert) 
Yellow-crowned night heron, Nyctanassa violacea (Linn) 
Clapper rail, Rallus crepitans crepitans Gmelin 
Purple gallinule, Ionornis martinicus (Linn) 
Florida gallinule, Gallinula galeata (Lichtenstein) 
Red-backed sandpiper, Pelidna alpina sakhalina (Vzezllot) 
Killdeer, Oxyechus vociferus (Linn.) 
Mountain plover, Podasocys montanus (Townsend) 
Turkey vulture, Cathartes aura septentrionalis Wied 
Black vulture, Catharista urubu ( Vzezllot) 
Red-tailed hawk, Buteo borealis borealis (Gmelin) 
Bald eagle, Haliaetus leucocephalus leucocephalus (Linn) 
Black-billed cuckoo, Coccyzus erythrophthalmus (Wzlson) 
Southern downy woodpecker, Dryobates pubescens pubescens (Linn) 
Red-shafted flicker, Colaptes cafer collaris Vigors 
Chuck-will’s-widow, Antrostomus carolinensis (Gmelin) 
Nighthawk, Chordeiles virginianus virginianus (Gmelin) 
Chimney swift, Chaetura pelagica (Linn) 
Kingbird, Tyrannus tyrannus (Linn) 
Western flycatcher, Empidonax difficilis difficilis Baird 
Magpie, Pica pica hudsonia. (Sabine) 
Yellow-billed magpie, Pica nuttali (Audubon) 
Blue jay, Cyanocitta cristata cristata (Linn) 
Fish crow, Corvus ossifragus Wilson 
Red-winged blackbird, Agelaius phoeniceus phoeniceus (Linn) 
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Boat-tailed grackle, Megaquiscalus major major ( Viezllot) 
Snow bunting, Plectophenax nivalis nivalis (Linn) 
Song sparrow, Melospiza melodia melodia (Wilson) 
Towhee, Pipilo erythrophthalmus erythrophthalmus (Linn). 
Cardinal, Cardinalis cardinalis cardinalis (Linn) 
Painted bunting, Passerina ciris (Linn) 
Loggerhead shrike, Lanius ludovicianus ludovicianus Linn 
Red-eyed vireo, Vireosylva olivacea (Linn) 
White-eyed vireo, Vireo griseus griseus (Boddaert) 
Black-poll warbler, Dendroica striata (Forster) 
Pine warbler, Dendroica vigorsi (Audubon) 
Mocking bird, Mimus polyglottos polyglottos (Linn) 
Catbird, Dumetella carolinensis (Linn) 
Carolina wren, Thryothorus ludovicianus ludovicianus (Latham) 
Short-billed marsh wren, Cistothorus stellaris (Naumann) from St Simon’s 
island and south Atlantic coast, etc. 
Cary, Miss E., Albany 
Mourning dove, Zenaidura macroura carolinensis (Linn) 
Kingbird, Tyrannus tyrannus (Linn) 
Phoebe, Sayornis phoebe (Latham) 
Red-winged blackbird, Agelaius phoeniceus phoeniceus (Linn) 
Orchard oriole, Icterus spurius (Linn) 
Baltimore oriole, Icterus galbula (Linn) 
Purple grackle, Quiscalus quiscula quiscula (Linn) 
Goldfinch, Astragalinus tristis tristis (Linn) 
Cedar waxwing, Bombycilla cedrorum Vzezllot 
Yellow-breasted chat, Icteria virens virens (Linn) 
Mockingbird, Mimus polyglottos polyglottos (Linn) 
Brown thrasher, Toxostoma rufum (Linn) 
Short-billed marsh wren, Cistothorus stellaris ( Naumann) 
Bluebird, Sialia sialis sialis (Linn) 


BIRDS’ NESTS 
Cary, Miss E., Albany 
Chimney swift, Chaetura pelagica (Linn) 
Hummingbird, Archilochus colubris (Linn) 
Wood pewee, Myiochanes virens (Linn) 
Orchard oriole, Icterus spurius (Linn) 
Goldfinch, Astragalinus tristis tristis (Linn) 
Chipping sparrow, Spizella passerina passerina (Bechstein) 
Field sparrow, Spizella pusilla pusilla (Wilson) 
Swamp sparrow, Melospiza georgiana (Latham) 
Towhee, Pipilo erythrophthalmus erythrophthalmus (Linn) 
Yellow warbler, Dendroica aestiva aestiva (Gmelin) 
Chestnut-sided warbler, Dendroica pennsylvanica (Linn) 
Redstart, Setophaga ruticilla (Linn) 
Wood thrush, Hylocichla mustelina (Gmelin) 
Robin, Planesticus migratorius migratorius (Linn) 
Collection of Henry A. Slack from vicinity of Pine Hills, Albany, N Y. 
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DOMESTIC FOWLS 

Whitney, C. L. A., Albany 

Rhode Island red (cock) 
Barbarola, Mrs D., Rensselaer 

Four-legged chick 

MAMMALS 

Downing, Dr Augustus, Albany 

Skunk, Mephitis putida Bottard, Albany, N. Y. 
Conservation Commission, Albany 

Beaver, Castor canadensis canadensis Kuhl, two specimens from Beaver 

river, NOY: 

Manning, John A., Loudonville 

Moose, Alces americanus Jardine, mounted head 
Agnew, F., Oneonta 

Virginia deer, Odocoileus americanus borealis Miller 

Skull of albino taken October 16, 1919 at Blue Ridge, Essex co., N. Y. 
Emmons, G. Z., Albany 

Horse, Equus caballus Linn., teeth 


Collection 


ARANEIDA 
Bishop, S. C., Albany 
Araneus cavaticus ( Keyserling) 
Linyphia marginata C. Koch, Thacher Park, N. Y. 
Lycosa erratica Heniz 
Pirata sp., Ballston Lake, N. Y. 
Lycosa helluo Walck. 
Pardosa moesta Banks, Featherstone lake, N. Y. 
Hypomma trilobata (Banks), Mc Lean bogs near Ithaca, N. Y. 


BATRACHIANS 
Wright, A. H. and Bishop, S. C. 
Newt, Notophthalmus viridescens viridescens (Raf.) 
Dusky salamander, Desmognathus fuscus fuscus (Raf.) 
Purple salamander, Gyrinophilus porphyriticus (Green) 
Red-backed salamander, Plethodon cinereus (Green) 
Mc Lean and Chicago bogs near Ithaca, N. Y. 


Purchase 


BIRDS 
Ashley, G. W., Chatham Center 
Mourning dove, Zenaidura macroura carolinensis (Linn) 


MAMMALS 


Goldring, Fred, Slingerlands 
Skunk, Mephitis putida Boittard, four young from Slingerlands, N. Y. 
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Accessions for 1920 


Donation 


ARACHNIDA 


Goldring, Winifred, Slingerlands 

Collection of spiders, scorpions, tarantulas etc., from Cienfuegos, Cuba 
Schoonmaker, W. J., Rensselaer 

Cicurina pallida Keys. 

Hypselistes florens Camb. 

Lycosa helluo (Walck) 

Pardosa milvina Hentz 

Pardosa moesta Banks 

Pardosa xerampelina Banks » 

Pedanostethis riparius Keys, May 10, 1920, Rensselaer, N. Y. 

Lycosa gulosa Walck 

Lycosa helluo Walck 

Pardosa lapidicina Emerton 

Pardosa moesta Banks 

Pardosa saxatilis Hentz 

Pardosa xerampelina Keys. 

Pirata minutus Emerton, June 3, 1920, Rensselaer, N. Y. 

Linyphia clathrata Sundevall 

Lycosa helluo Walck. 

Pardosa moesta Banks 

Pardosa saxatilis Hentz 

Pardosa xerampelina Keys. 

Schizocosa crassipes (Walck), June 17, 1920, Rensselaer, N. Y. 
Young, D. B., Albany 

Clubiona riparia L. Koch 

Pardosa saxatilis Hentz 

Xysticus versicolor Keys. 

Dendryphantes brunneus (Emerton) 

Dendryphantes clarus (Keys) 

Xysticus acquiescens Emerton, May-June 1920, Scotia, N. Y. 
Hoffman, W. A., Albany 

Theridula opulenta (Walck) 

Theridion spirale Emerton, Albany, N. Y. 


BATRACHIANS 
Dietrich, H., Olcott 
Notophthalmus torosus Rathke 
Batrachoceps attenuatus Esch. 
Aneides lugubris lugubris Hallowell 
Bufo boreas halophilus Baird and Girard 
Hyla regilla Baird and Girard 
Gerrhonotus coeruleus Weg, vicinity of Berkeley, Cal. 
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REPTILES 
Dietrich, H., Olcott 
Sceloporus occidentalis occidentalis (Baird and Girard) 
Plestiodon skiltonianum Baird and Girard, vicinity of Berkeley, Cal. 
Brown, Samuel W., Albany 
Wood turtle, Chelopus insculpta (Le Conte) 


BIRDS 


Conservation Commission, through Marshall McLean, Albany 
White-breasted nuthatch, Sitta carolinensis carolinensis Latham, Albany, N. Y. 
Talmage, Mrs D. W., East Hampton 
Redpoll, Acanthis linaria linaria (Linn), East Hampton, N. Y. 
Donor unknown 
Peacock, Pavo cristatus Linn., Selkirk, N. Y. 
Brown, Samuel W., Albany 
Loon, Gavia immer (Brunnich) 
Canada spruce grouse, Canachites canadensis canace (Linn) 
Ruffed grouse, Bonasa umbellus umbellus (Linn) 
Ptarmigan, Lagopus lagopus lagopus (Linn) 
Black-crowned night heron Nycticorax nycticorax naevius (Bodd) 
Prairie chicken, Tympanuchus americanus americanus (Reich) 
Sharp-shinned hawk, Accipiter velox (Wilson) 
Cooper’s hawk, Accipiter cooperi (Bonap.) 
Goshawk, Astur atricapillus atricapillus (Wilson) 
Red-tailed hawk, Buteo borealis borealis (Gmelin) 
Barred owl, Strix varia varia Barton 
Hairy woodpecker, Dryobates villosus villosus (Linn.) 
Northern pileated woodpecker, Phloeotomus pileatus abieticola (Bangs) 
Bobolink, Dolichonyx oryzivorus (Linn.) 
Goldfinch, Astragalinus tristis tristis (Linn.) 
Towhee, Pipilo erythrophthalmus erythrophthalmus (Linn) 
Cedar waxwing, Bombycilla cedrorum Vetllot 
White-breasted nuthatch, Sitta carolinensis carolinensis Latham 


DOMESTIC FOWL 
De Graff, E. T., Albany 
Rhode Island red (cock) 


MAMMALS 

Brown, Samuel W., Albany 

Mink, Mustela vison vison Schreber 

Weasel, Mustela novaboracensis novaboracensis (Emmons) 

Pine martin, Martes americana Turton 

Fox squirrel, Sciurus niger neglectus (Gray) 

Red squirrel, Sciurus hudsonicus loquax Bangs, Adirondack mountains, N. Y. 
Gibson, Langdon, Schenectady 

Fragments of hide, hair, muscular tissue and adipocere of the dueen mam - 

moth, Elephas primigenius Blumenbach, from Eschscholtz Bay, Alaska 
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Kilmer, Isaiah, Jackson’s Corners 
Canada lynx, Lynx canadensis Kerr., Jackson’s Corners, Dutchess co., N. Y. 


Shot March 10, 1920. 


Collection 
ARANEIDA 


Crosby, C. R. and Bishop, S. C., Albany 
Ceraticelus fissiceps Camb. 
Ceratinopsis nigriceps Emerton 
Dictyna sublata (Hentz) 
Linyphia communis Hentz 
Pardosa moesta Banks 
Pirata insularis Emerton 
Pirata marxi Stone 
Pisaurina mira (Walck.) 
Theridion differens Emerton 
Xysticus gulosus Keys, June 26, 1920, Northumberland township, Saratoga 
vs 8 ed Ney a 
Bishop, S. C., Albany 
Coelotes fidelis Banks 
Dendryphantes audax (Hentz) 
Dendryphantes purpuratus ( Keys) 
Drassodes auriculoides Barrows 
Steatoda borealis (Hentz), Greenville, Greene co., N. Y., April 17, 1920 
Cicurina arcuata (Keys) 
Cicurina brevis (Emerton) 
Coelotes fidelis Banks 
Cyclosa conica (Pallas) 
Schizocosa saltatrix Hentz 
Scotolathys pallida (Marx), Meadowdale, N. Y., May 1, 1920 
Agroeca pratensis Emerton 
Bathyphantes micaria Emerton 
Crustulina guttata (Wider) 
Hypselistes florens Camb. 
Dendryphantes purpuratus (Keys), Guilderland Center, N. Y., May 5, Ig20 
Agelena naevia Walck. 
Ariadna bicolor Hentz 
Clubiona pallens Hentz 
Dendryphantes audax (Hentz) 
Dendryphantes flavipedes Peckham 
Dendryphantes purpuratus ( Keys) 
Dictyna foliacea (Hentz) 
Drassodes auriculoides Barrows 
Enoplognatha marmorata Hentz 
Lycosa helluo Hentz 
Lycosa pratensis Emerton 
Pardosa saxtilis Hentz 
Pardosa xerampelina ( Keys.) 
Pellenes viridipes Hentz 
Theridion murarium Emerton, Wappingers Falls, N. Y., May 27, 1920 
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Ceraticelus atriceps Emerton 
Ceratinopsis interpres Camb. 
Clubiona sp. 

Cornicularia auranticeps Emerton 
Crustulina guttata (Wider) 

Dictyna brevitarsis Emerton 
Dictyna volucripes Keys 
Grammonota pictilis (Camb.) 
Hahnia cinerea Emerton 

Hypselistes florens (Camb.) 
Linyphia communis Hentz 

Linyphia marginata C. Koch 
Mangora placida Hentz 

Microneta longibulbus Emerton 
Neon nellii Peckham 

Pocadicnemus longituba Emerton 
Oedothorax bidentatus (Emerton) 
Oedothorax rectangulatus (Emerton) 
Sittacus striatus Emerton 

Theridion differens Emerton 
Tmeticus conicus Emerton 

Tmeticus simplex Emerton, Little Pond, Orange co., N. Y., May 25, 1920 
Araneus nordamanii Thorell 
Ceraticelus laetabilis Camb. 
Ceraticelus minutus Emerton 
Coelotes fidelis Banks 
Dendryphantes flavipedes Peck. 
Lathys foxii Marx 

Microneta persoluta Camb. 

Neon nellii Peck 

Phrurolithus alarius (Hentz) 
Phrurolithus formica Banks 
Scotolathys pallida (Marx) 
Tetragnatha laboriosa Hentz, Sam’s Point, Ulster co., N. Y., May 24, 1920 
Lycosa avida Walck 

Lycosa helluo Walck 

Pardosa saxatilis Hentz 
Pedanostethus spiniferus Emerton 
Steatoda borealis (Hentz), Goshen, Orange co., N. Y., May 20, 1920 
Bathyphantes zebra Emerton 
Hypselistes florens (Camb.) 
Microneta persoluta Camb. 

Neon nellii Peck 

Oedothorax rectangulatus Emerton 
Pardosa xerampelina ( Keys) 
Pedanostethus riparius Keys 
Scotolathys pallida (Marx), Maratanza Lake, Ulster co., N. Y. ace 24, 1920 
Ceraticelus laetabilis (Cambr.) 
Clubiona obesa Hentz 

Linyphia phrygiana C. Koch 
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Linyphia pusilla Sundevall 
Microneta persoluta Cambr. 
Microneta viaria Black, Cragsmoor, Ulster co., N. Y., May 24, 1920 
Dendryphantes flavipedes Peck 
Linyphia marginata C. Koch 
Lycosa avida Walck 

Lycosa frondicola Emerton 

Lycosa helluo (Walck) 

Pirata montana Emerton 
Oedothorax oxypaederotipus Crosby, Paradise, Orange co., N. Y., May 26, 1920 
Ceraticelus minutus (Emerton) 
Ceratinella brunnea (Emerton) 
Clubiona abbotti L. Koch 

Coelotes fidelis Banks 

Hahnia agilis Keys 

Hypselistes florens (Cambr.) 
Lophocraenum arenarium Emerton 
Lophocraenum coriaceum Emerton 
Pardosa milvina (Hentz), Pine Island, Orange co., N. Y., May 19, 1920 
Agroeca ornata Banks 

Araneus arabescus Walck 

Araneus nordmanni (Thorell) 
Bathyphantes zebra Emerton 
Ceraticelus fissiceps Camb. 
Ceraticelus laetus Camb. 
Ceratinopsis interpres Camb. 
Clubiona obesa Hentz 

Cyclosa conica (Pallas) 
Dendryphantes brunneus Emerton 
Dendryphantes capitatus Hentz 
Dictyna foliacea Hentz 
Enoplognatha marmorata (Hentz) 
Lepthyphantes nebulosus (Sund.) 
Linyphia marginata C. Koch 
Mangora placida Hentz 

Neon nellii Peck 

Oedothorax oxypaederotipus Crosby 
Philodromus rufus Walck 
Phrurolithus alarius Hentz 

Pirata montanus Emerton 
Prosopotheca directa Camb. 
Scotolathys pallida (Marx) 
Theridula opulenta Walck 
Theridion unimaculatum Emerton 
Ulesanis americanus Emerton 
Uloborus americanus Walck 
Zygoballus bettini Peck, Oakland Valley, Sullivan co., N. Y., May 26, 1920 
Araneus cavaticus ( Keys) 

Caseola alticeps Emerton 

Clubiona obesa Hentz 
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Crustulina guttata Wider 

Meta menardi Keys 

Pardosa xerampelina (Keys) 

Phrurolithus alarius Hentz 

Pirata montanus Emerton, Thacher Park, Albany co., N. Y., May 29, 1920 

Pardosa lapidicina Emerton 

Schizocosa saltatrix (Hentz), near Kenwood, Albany co., N. Y., May 14, 1920 

Dendryphantes purpuratus ( Keys) 

Dolomedes scriptus Hentz 

Drassodes neglectus Keys 

Ero furocata (Villers) 

Gnaphosa gigantea Keys. 

Habrocestum pulex Hentz 

Hahnia agilis Keys 

Linyphia marginata C. Koch . 

Lycosa avida (Walck) 

Lycosa frondicola Em. 

Lycosa helluo (Walck.) 

Pardosa emertoni Chamb. 

Pardosa lapidicina Em. 

Pardosa saxatilis Hentz 

Pardosa xerampelina ( Keys) 

Pirata isularis Em. 

Pirata minutus Em. 

Salticus scenicus (Clerck) 

Steatoda borealis (Hentz) 

Xysticus limbatus Keys, Dormansville, N. Y., June 24, 1920 

Araneus nordmannii (Thorell) 

Bathyphantes nigrinus (West) 

Ceraticelus fissiceps Camb. 

Ceratinopsis nigriceps Emerton 

Dendryphantes capitatus Hentz 

Dendryphantes flavipedes Peck 

Dolomedes scriptus Hentz 

Drassodes robustus Emerton 

Hypselistes florens Camb. 

Linyphia marginata C. Koch 

Lycosa rubicunda Keys 

Pardosa moesta Banks 

Pardosa xerampelina ( Keys) 

Pirata febriculosa Becker 

Pirata insularis Emerton 

Tetragnatha elongata (Walck) 

Tetragnatha extensa (Linn.) 

Tetragnatha laboriosa Hentz 

Theridion frondeum Emerton 

Theridion sexpunctatum Emerton 

Xysticus formosus Banks 

Xysticus triguttatus Keys, Tackawasick pond, Rensselaer co., N. Y., June 25, 
1920 


REPORT OF THE DIRECTOR 1920-21 63 


Lycosa helluo Walck. 

Pardosa lapidicina Emerton 

Paradosa xerampelina ( Keys) 

Pirata insularis Emerton 

Pirata minuta Emerton 

Tetragnatha laboriosa (Hentz), Pike pond, Rensselaer co., N. Y., June 25, 
1920 

Pardosa saxatilis (Hentz) 

Pirata febriculosa (Beck), Myosotis lake, Rensselaerville, N. Y., July 2, 1920 


MOLLUSCA 


Bishop, S. C., Albany 
Pond Snail, Viviparus malleatus (Reeve), pond on golf links, Niskayuna, N. Y. 


MYRIAPODA 


Bishop, S. C., Albany 
Polyxenus fasciculatus Say, Guilderland Center, N. Y., May 5, 1921 


Purchase 


FISHES 
West, Francis, Falmouth, Mass. 
Landlocked salmon, Salmo salar sebago (Girard), from Grand Lake, Maine 
Smelt, Osmerus mordax (Mitchill), Massachusetts coast 
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THE EXISTENCE AND CONFIGURATION OF PRE- 
CAMBRIAN CONTINENTS 


BY RUDOLF RUEDEMANN 
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THE EXISTENCE AND CONFIGURATION OF 
PRECAMBRIAN CONTINENTS 


BY RUDOLF RUEDEMANN 


Introduction 


e 


Paleogeography has, both in Europe and America, become a 
recognized branch of science that is fundamentally based on facts 
furnished by stratigraphic and paleontologic investigations and that 
also receives valuable information from the recent distribution of 
the organic world. 

Precambrian geology has thus far been drawn upon but in- 
cidentally, and nowhere, to the author’s knowledge, in a systematic 
way. Asa result the series of paleogeographic maps of either the 
world or of one of the hemispheres or continents, that have been 
published in the last score of years —and that have done so much to 
broaden our conception of the development of the face of the earth — 
have all stopped short at the Lower Cambrian.! 

The cause for this failure to go beyond the beginning of the 
Cambrian into the vast and dim Precambrian era is readily seen in a 
whole number of perplexing problems that at once arise if one 
attempts to push the inquiry into the metamorphosed and non- 
fossiliferous rocks. To cite only a few of these: the distinction in 
these Precambrian beds of originally marine and terrestrial, deep-sea 
and continental formations; the almost uniformly and_intri- 
cately folded and foliated, faulted and injected nature of the beds, 
which apparently is so irregular as to furnish no directive lines; 
and further the uncertainty as to the correlation of the various 
series distinguished on the different continents. 

If, in the face of these discouraging and apparently unsurmount- 
able difficulties, the author ventures to suggest some possible 
fundamentals of Precambrian paleogeography, he wishes to state 
beforehand that he feels he is treading on uncertain ground and 


1Schuchert (1910, p. 517) states this fact concisely when he says: ‘‘ From 
‘the begimming of the Paleozoic, paleogeography can be made out with certainty, 
but back of that period all is shrouded in obscurity, owing to the absence of 
a paleontologic record.” 
3 [67] 


68 NEW YORK STATE MUSEUM 


entirely out of his chosen field of investigation. This paper is 
largely intended to direct attention to the possibility of going beyond 
the Cambrian paleogeography and to invite to the task others who 
are more competent to do so.! 

It is our purpose, at present, to survey the data that may be 
competent to indicate the existence and configuration of Precambrian 
continents. 


Survey of Views on Origin and Age of Continents and Oceans 


Our forefathers in geology assumed that the earth, upon emerging 
from its molten stage, was a fairly regular geoid with but unim- 
portant prominences, except the equatorial bulge due to the rotation 
of the earth, and that it was evenly covered by a vast primordial 
ocean. This ocean had entirely come out of the atmosphere and 
it was one of the terrible geologic possibilities that were presented 
to us in the days of our youth, that this ocean might all be used up 
in the hydration of the earth crust. ne 

In contrast to these early views, some of the foremost geologists. 
of the present age consider the continents as original and persistent 
features of the face of the earth. Dana was probably the first to 
clearly proclaim the constancy of the continents and oceans. According 
to his view (see Barrell, 1919, p. 282), the major relief of continent 
and ocean floor was obtained in the original freezing of a crust 
and consequent upon the faster cooling and shrinkage of certain 
portions. It was Dana who conceived the idea of the North Ameri- 
can continent growing from an Azoic nucleus, the Laurentian shield 
of later authors, flanked by a deeper channel on either side. Osmond 
Fisher assumed that the fundamental features of the face of the 
earth are primarily due to the rotation of the earth; the latter having 
rotated so fast in primordial times that a part of the siliceous crust, 
that of the Pacific hemisphere, was thrown off and formed the moon. 
Portions (America and Australia) of the remaining siliceous crust 
floated away and drifted toward the great Pacific depression, and 
thus divided the original siliceous crust into continental masses 
separated by oceanic basins. The untenability of this view has 
been asserted by Barrell. Suess, in his Antlitg der Erde has elabo- 
rately worked out the hypothesis of the gradual formation of the 
ocean basins at the expense of (originally all embracing) continents 


1A preliminary note, entitled ‘“‘“On Some Fundamentals of Precambrian 
Paleogeography,”’ has been published by the writer in the Proceedings of the 
National Academy of Sciences, 1919, 5:1-6. 
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by continental fragmentation, by which process he conceived the 
margins of the continents to have been faulted down into periodi- 
cally widening oceanic basins. This hypothesis has found strong 
adherents in this country, as Hobbs (1907, p. 233), who, by his 
seismological investigations, believes to have found evidence that 
‘the ocean basins of the present day have been formed largely 
as a result of sinking of great orographic blocks.”’ He thus disputes 
the permanency of the present ocean basins. On the other hand, 
Schuchert (1916, p. 91) inclines to the view that the enlarging oceanic 
basins are the most permanent features of the earth, while the 
ancient continental platforms originally were not only arranged 
differently (latitudinally) than at present (longitudinally), but 
also that their areal extent, including their emerged and submerged 
portions, was originally greater than at present; and vast land 
masses, such as Oceania (Australia, New Zealand) and Gondwana- 
land have permanently been taken possession of by the oceans. 
Suess’s hypothesis has been subjected to critical analysis by 
Barrell (Nature and Bearings of Isostasy, 1919), who points out 
that Suess formed his theory of continental fragmentation before the 
theory of isostasy had been developed and proved by the quantita- 
tive data now available. ‘“‘ These data indicate that a continental 
platform can not break down broadly into an ocean unless there has 
been a previous or accompanying increase in density in the litho- 
sphere. Such increase in density might be made locally by the rise 
of great masses of basic or ultrabasic magmas, but there is no 
independent geologic evidence that this has occurred on the scale 
demanded by the theory of Suess, nor that it could be effective on 
such a scale.”’ Barrell does, however, not exclude the possibility of 
broad density changes and concludes that if the geologic evidence 
of continental fragmentation should become regarded as compulsory, 
the conditions of fragmentation and isostatic compensation might 
conceivably be reconciled by the existence of a third and otherwise 
unsuspected condition of changes of density in tne lithosphere. 
. Chamberlin, in his classic work The Origin of the Earth and in 
other publications, has advanced an independent theory according 
to which the origin of continents and oceans dates back even to the 
middle growth-stages of the earth and the latter is believed to have 
begun to hold an ocean by the time it contained 30 or 4o per cent 
of its present mass. Through various influences, notably those of 
wind and water, the denser planetesimal dust tended to be segregated 
into the primitive ocean basins, while the lighter dust accumulated 
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in protuberant areas, which became the continental platforms. 
These original differences were maintained as the earth was built 
outward. This theory leads to the view that the earth is composed 
of a number of conical sectors (see postea, p. 141), whose apexes 
lie deep in the central core of the earth, while the ocean basins form 
the bases. These continental and oceanic sectors are assumed to 
be in approximate hydrostatic equilibrium, thus giving a form of 
isostasy in which the compensation extends downward more than 
a thousand miles (Barrell, 1919) and which postulates a perfect 
constancy of oceans and continents (Chamberlin, 1914; 131). 
Barrell (ibid.) has pointed out that the demonstration of this theory 
‘depends upon competent mathematic investigation and especially 
the quantitative measurement of the relations of the density of the 
crust of the earth to the relief of its surface. 
Meanwhile Barrell (1918) has advanced a view of his own, which 
Schuchert (1919, p. 49) who accepts it calls the volcanic theory. 
According to this theory the continents and oceans arose in Archeo- 
zoic time, but from densities in ocean bottoms and continents that 
are but “‘ skin deep,” reaching to about 150 miles in the outer shell, 
and that result from a molten condition of the earth at the com- 
pletion of its growth. This condition (Barrell, 1918, p. 26) is, in 
contrast to Chamberlin’s theory, derived from the chemical character 
of the igneous rocks, the limited depth of density variations in the 
crust, the limited amount of salt in the sea and the rotation periods 
of the moon and planets. Barrell pictures to himself the process 
of the formation of ocean basins in such a way, that fractional crys- 
tallization caused first a density stratification of the crust, the heavy 
basic crystals which formed first tending to work down. ‘The re- 
maining magma was then siliceous and the original crust conse- 
quently granite. Into or through this crust broke, in certain regions, 
dense molten matter from the depth of the earth, on a gigantic 
scale, eruption following eruption until the widespread floods had 
weighted down broad areas and caused their subsidence into ocean 
basins. This action went forward with widening radius, leading 
to the circular outlines characteristic of ocean basins and leaving 
angular segments of the original lighter crust as continental plat- 
forms. . 
Schuchert (1916, 1919, p. 50) estimates that the continents were 
formerly 25 per cent larger, and that the periodic shrinking of the 
earth causes a periodic enlarging and deepening of the oceans, that 
can be traced back at least to Permian time. While the continents 
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are thus gradually breaking down, the enlarging ocean basins are 
the most permanent features of the earth. 

Daly has lately (1918, 1920) advanced views similar to those 
held by Barrell, but based on different lines of investigation. He 
also holds that the surface of the earth was in a molten or gaseous 
state after our globe had grown full size, basing his view mainly 
on the condition of the other planets and of the moon, which by its 
maria and lunar pits! indicates such a condition in a late stage. 
He points out that the Precambrian basement terranes are granitic 
on the average, while the eruptives of the ocean floors are almost 
entirely basaltic or derivatives of basalt, and he considers both as 
primeval differentiates, the basalt being the sunken part of an 
intermediate magma, of which the other risen part is the material 
now constituting the granitic terranes of the Precambrian (Daly, 
1918, p. 120). He thus assumes a density stratification that is 
due to a fluid earth and that led to an original separation of con- 
tinental and oceanic tracts. The dominant gneisses and granites of 
the early Precambrian complexes, however, do not represent the 
primitive crust but its rearranged material. 

Similar views are held by Willis (1920) as to the origin of the 
ocean depressions from original basalt masses and the repetition of 
epochs of melting; and their consequent persistence from early 
geologic or Precambrian time. A tendency to gradual widening 
is Supposed to have been induced by the formation of marginal 
shearing surfaces. : 

Summarizing the views of American authors who have speculated 
on the age and origin of the oceans and continents, it will be seen 
that they stand in essential agreement on the primordial age and- 
essential permanency of these fundamental features of the frame- 
work of the earth; but as to their origin they do not agree. 

This American view, as we may well call it, which emphasizes the 
permanence of the oceans and continents is not so generally accepted 
in Europe. This may well be traced back to the subtle mental 
influence of the geology of the two continents; on one side the grand, 
simply built American continent with its broad Archean nucleus 
in the north, vast Paleozoic expanse in the middle, and a narrow 
margin of marine Tertiary rocks; and on the other hand the shattered 
-and complex European continent which suggests continuous rest- 
lessness in its geologic history. 

In Europe we*can discern at least two groups of writers, a larger 


1 Arguments which, incidentally, have since been repudiated by omy eae 
(1920, p. 690). fF% 
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one which follows Suess, and a smaller one which considers the geo- 
synclines as the fundamental feature of the framework of the earth. 

As is well known, Suess, following the suggestions of American 
petrographers, divided the earth crust into three concentric divisions, 
namely, the central Barysphere, which he termed the Nzfe (Ni-Fe); 
the Sima (Si-Mg); and the Sal (Si-Al). The latter two have been 
united by Wiechert as the stone crust or lithosphere, the Sima corre- 
sponding to the heavier basic, and the Sal to the lighter eruptive 
rocks. The sedimentary envelope or “stratosphere” of Suess 
is almost entirely formed at the expense of the Sal. While formerly 
one sought to explain the anomalies of gravity by the assumption 
of a thinner layer of the lithosphere above the barysphere, or a 
‘coming up ”’ of the barysphere under the oceans (see Kayser, 1913), 
one is now inclined to consider the continents as lighter bodies, 
consisting of Sal, that float upon and are partly imbedded into the 
heavier Sima that also underlies the oceans (see Wegener and Andrée). 
As it 1s recognized that there could not have been an exchange on 
a large scale of these masses, the permanence of the oceans and con- 
tinents is a corollary of this view. But it has also led to the hypothe- 
sis of ‘‘ horizontal continental displacements’ of Wegener, according 
to which the lighter continental masses have moved upon the heavier 
Sima during geological history, a view which is thought to explain — 
perhaps in combination with larger relative polar wanderings 
induced by the summation of small absolute polar wanderings 
— the occurrence of glacial deposits in tropical regions and of fossil © 
tropical plants and coal beds in arctic regions, and the connections 
of widely separated continents postulated by biogeographers (see 
Dacqué p. 56, 85). 

The permanence of the oceans and especially of the great ocean 
depths has been doubted after the discovery that the abyssal faunas 
are not of older than Mesozoic origin. This fact has, however, 
been explained in various ways (see Walther, Soergel, Dacqué, 
Chamberlin) without the assumption of a late origin of the abysmal 
depths and it has, on the other hand, been pointed out by Penck 
by means of a simple calculation that the middle depth of the ocean 
may at all times have amounted to about 2640 meters, since at all 
times there is evidence of dry land; and that even if one assumes a 
contribution of 10 per cent to the hydrosphere by juvenile water, 
there still remains a depth of water of 1800 meters above the 
middle level of the crust for the beginning of the Paleozoic age. 
He therefore concludes that the middle depth of the oceans was 
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always abysmal and that these abysmal depths always existed in 
the areas of the present oceans. 

A theory that stands in direct opposition to the view of the 
permanence of the oceans and continents as advanced by the Ameri- 
can authors, is that of Haug (1900) of the supremacy of the geosyn- 
clines in the history of the face of the earth (see Gortari, 1920, p. 
46). Haug’s theory, as originally presented in 1900 and since then 
more fully developed in his paleogeographic maps, assumes that a 
system of relatively narrow but deep geosynclinal canals represents 
the mobile part of the earth crust, from which the ocean waters 
advanced in times of transgression and into which they withdrew 
in times of emergence of the “ continents.” The latter comprise 
all the immense tracts between the geosynclines. He thus con- 
structed (see fig. 5) a North Atlantic, a Sino-Siberian, a Pacific, 
an Africano-Brazilian and an “ Australo-Indo-Malgash ” continent 
for the Mesozoic and suggests that their structure goes back to 
Paleozoic time. Andrée (1914, p. 27) points out that these geosyn- 
clines correspond to the present intercontinental mediterranean 
and the marginal seas, as the east-Asiatic, to which adjoins the 
greatest depth known today; and that the assumption of a Pacific 
“continent is purely hypothetic (as Haug had himself conceded).! 

A view which in a measure combines the hypotheses of the Ameri- 
can authors with those held in Europe has been lately advanced 
by Holtedahl in connection with his thorough studies of the Paleo- 
zoics of the Atlantic-Arctic region (Holtedahl, 1920). Holtedahl 
considers it hopeless to advocate the permanency of the oceanic 
basins as far as the North Atlantic is concerned; for this region 
has been the area of the greatest vertical movements in the Paleozoic 
era and while thus through long geologic periods it had the tendency 
to rise, it has now sunken deeply. He recognizes a geosyncline 
of post-Ordovician folding extending through’ Norway, Scotland, 
Newfoundland and the Appalachians and sees in the geosynclines 

1 Eduard Suess in a letter of March 8, 1909, to the writer has, in answer to 
the latter’s statement in ‘‘ The Graptolites of New York,” that the graptolite 
shales prevailingly occur in geosynclines, expressed an interesting view on these 
structures which it may be worth while to publish in this connection. He says 
(not translated) ‘‘I have with great interest read what you say on shields, but 
I do not believe in geosynclinals. No existing ocean has a synclinal structure, 
except by superimposed sediments, and the Pacific troughs are no synclinals.”’ 

This statement explains why Suess in his classic work never uses the expression 
geosyncline. It appears, however, that the ‘‘ Vortiefen’”’ or ‘‘ fore-depths ”’ 
which he recognizes in front of the greater mountain ranges (see Suess, IQII, 
p. 102) correspond to the geosynclines in position and as the situs of later moun- 
tain folding. As pointed out by Suess, they are, however, no synclines, as “‘ they 


are not caused by folding,” as ‘‘ one side is formed by the foreland while the 
other is the front of a folded chain.”’ 
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the bordering zones between the more stable continental and the 
unstable oceanic areas.' 

As this admittedly very imperfect survey of the opinions held by 
competent authors on the permanence of the oceans and continents 
shows, there still exist wide differences between their views, which 
become still more apparent when the causes are sought out (see 
postea) which they assign to the fundamental changes in the sur- 
face of the earth. While this is not an occasion for entering 
on a general discussion of the problems of the constancy of continents 
and oceans beyond pointing out the lack of uniformity of opinion 
regarding them, it.is yet to be emphasized that the problem of the 
Precambrian continents which it is intended to discuss here, has an 
important bearing on the larger question of the general pesmatenkiy 
of the continents and oceans. 

It is the writer’s belief, that fairly direct evidence of the existence 
and configuration of the Precambrian continents can be derived 
from the geologic data at hand and that this evidence suggests that 
the continental masses of the present day are recognizable in Pre- 
cambrian time and further that these early continents occupied 
much larger areas than their recent descendants. 

Our evidence is taken from the following groups of geologic facts: 
(1) the Precambrian fold systems, (2) the Postcambrian fold systems, - 
(3) the configuration of the Cambrian continents, (4) the character 
of the Precambrian deposits. 


Actuality of Precambrian Folding and Fold Systems 


Prof. W. M. Davis has lately in a review of Suess’s “ Face of the 
Earth’ pointed out that “wisely directed attention might be given 
to the ancient deformations of the long afterwards undisturbed 
regions, like Laurentia, Angara and Gondwana; and coordinated 
effort might thus be made to extend the beginnings already outlined 


1 It likewise appears that European authors (see Th. Arldt, Die Verbindung 
Madagascars mit Africa in der geologischen Vorzeit, in Geol. Rundschau, 10:63 ff. 
1919; Gerth, H. Die Fortschritte der geologischen Forschung in Argentinien und 
einigen Nachbarstaaten wahrend des Weltkrieges. ibid. 1921, 12:74 ff., and 
especially E. Jaworski, Das Alter des stid-atlantischen Beckens, ibid., 12:60, 1921) 
are not inclined to accept the permanence of the south Atlantic. Also the 
Argentine geologists, under the leadership of H. Keidel (Ueber das Alter, die 
Verbreitung und die gegenseitigen Beziehungen der verschiedenen tektonis- 
chen Strukturen in den argentinischen Gebirgen; Compt. Rxend. 12 Int. Cong. 
1913, p. 671-88; and La Geologia dé las Sierras de la Provincia de Buenos Aires 
y sus relaciones con las montafias de Sud Africa y los Andes; in An. de Min. 
de Agric. de la Rep. Argent. Secc. Geol.; Min. y Mineria, v. 9 no. 3, 1916) prefer 
to support Clarke’s inference that the peculiar character of the Antarctic Devonian 
can be explained only by the assumption of a large south Atlantic continental 
mass, separating the Antarctic Devonian sea from the Mediterranean sea. 
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in the direction of interpreting the Archean framework of the earth 
upon which the more modern framework that Suess deciphered has 
been superposed.”’ 

It is an established fact that the Archean basement complex 
(representing the Archeozoic era) has undergone not only complete 
metamorphism but also a worldwide intense folding. The later 
Precambrian rocks (classed formerly as Huronian, then as Algonkian 
and more recently as Algoman, Huronian and Algonkian rocks, 
representing Proterozoic time) have escaped metamorphism and 
folding in some interior parts of North America but elsewhere have 
undergone like folding as the Archean basement complex and with 
few exceptions in the same sense; for example, in the eastern Lauren- 
tian shield, where both are folded from the southeast. This world- 
wide folding of the Precambrian rocks stands in striking contrast 
to the localized folding of the earth crust in all later time. It is 
this folding that we shall make first the object of our analysis in 
search for criteria of Precambrian continents. We shall show that 
this folding exhibits uniform directions over enormous tracts of the 
earth, thereby indicating primordial masses of the earth crust that 
responded to the folding agencies as units, and that we, for that reason, 
consider as fundamental elements of the framework of the earth, 
corresponding to the continents of later geologic history. 

Before we can enter upon an investigation of the directive lines 
of these Precambrian fold systems, however, it is necessary to 
attain clearness as to the actuality of the folds and as to their cause. 
It is obvious from a perusal of the literature that there exists as yet 
no consensus of opinion regarding the cause of the universal Pre- 
cambrian folding. 

In Europe one has pointed to the closely compressed folds of 
the Precambrian terranes, whose ‘“‘ strikes are tortuous and wavy 
curves and often subcircular and even angularly broken lines ”’ 
(Uhlig, 1904, p. 10), such as have been mapped in the Precambrian 
of Bohemia (Fr. Ed. Suess, 1902) and Sweden (Térnebohm, Holm- 
quist, 1910) and concluded that this close uniform folding is to be 
explained by a uniform contraction of.the entire earth crust which 
then had a “ fairly homogeneous composition ’’ (Uhlig, 1904, p. 20). 
Andrée (1914, p. 10) and Reyer (1907, p. 156) would invoke, besides 
the general contraction, the influence of enormous masses of eruptive 
material as an additional factor. 

In America a certain diversity is still apparent in the literature, 
as to whether the crumpled structure of the Precambrian rocks 
actually represents a folding. Thus Barrell (1915s, p. 511) has ex- 
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pressed the view that ‘“‘the gnarled and twisted rocks of the Archean 
speak of the presence beneath them of molten magmas rather than 
of an enormous degree of compressive forces upon them,”’ and W. J. 
Miller (1916) has stated it as his belief that none of the published 
Adirondack maps or available data affords any reasons to believe 
that the Grenville strata were ever profoundly folded or compressed, 
qualifying his statement in another place in saying, ‘“‘ that the 
Adirondack Grenville strata are more or less folded is 
admitted, . . . but, in the light of recent studies, the writer (Miller) 
doubts the interpretation of folded, tilted and foliated stru: tures 
as due to intense lateral compression.”’ 

As in this latter case a distinct area, the Adirondacks of New York, 
has furnished the evidence, and the question is thus clearly cir- 
cumscribed and also representative of the whole problem, we shall 
consider it a little more fully. 7 

Those pioneers of Adirondack Precambrian geology, Cushing, 
Kemp, Newland and Smyth, have all directly claimed, and presented 
strong evidence, that intense orogenic forces have acted upon the 
Precambrian gneisses of the Adirondacks with the conspicuous result 
of isoclinal folding. Likewise has Martin (1916) in a publication 
that is contemporaneous with Miller’s asserted a folded character 
for the gneisses of the Canton quadrangle in the northern Adiron- 
dacks, and still more lately have Newland (1917), Alling (1919) and 
Buddington (1919), in view of Miller’s conclusions paid special 
attention in their researches in the Adirondacks to the evidence 
of folding and all found such of a conclusive character. Alling (19109, 
p. 67) concludes “ that the Grenville strata have been extensively 
isoclinally folded’’ and Buddington (1919, p. 1o1) infers that his 
observations, “‘ for the most part confirm Miller’s conclusions as 
to the primary origin of most of the foliation in the igneous gneisses, 
but on the other hand they conform to the belief that strong orogenic 
forces of mountain-building intensity have affected the rocks of 
this district ’’ (in the northwest). 7 

Chamberlin, in discussing the order of the magnitude of the 
shrinkage of the earth, in his. truly path-finding series of articles 
on ‘“ Diastrophism and the Formative Processes’’ (1920, p. 5) finds | 
diastrophism displayed in three great fields, namely, (1) ‘‘ the defor- 
mations of the distinctly stratified terranes, chiefly those of the 
Paleozoic and later ages,’’ (2) ‘‘ the complicated distortions and 
the metamorphosed phases of the Proterozoic and Archean com- 
plexes,’ and (3) “ the deeper and more massive deformations of 
the earth body.” 


a 
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In regard to a possible computation of the crustal shortening 
expressed in the Precambrian folds, this master of analysis states: 
‘““No one, so far as I know, has thus far had the temerity to offer an 
estimate of the amount of shortening implied by the intricate 
crumpling of these old formations on any great circle of the earth. 
That it was large, however, goes without the saying.” 

Like Chamberlin, Barrell has also seen in the Precambrian folds 
“Manifestations of mountain-making forces on a prodigious scale”’ 
(1915, p. 19). 

Suess based his “ Leitlinien’’ or directrices of the recent con- 
tinents in linking mountain chain to mountain chain, mainly on 
the strikes of the axes of the folds, but also on the strike of schistosity, 
and on the trend of intrusive rock masses, because he knew that the 
three are intimately related; are expressions of the same deep-seated 
forces and therefore bound into the uniform parallelism of direction 
so generally observed. Willis (1920, p. 289) points out that the 
foliation of the metamorphic rocks falls into the same class of phe- 
nomena and exhibits the same parallelism with the directrices. It 
is, however, to be regarded as the primary response of the rock to 
deformative movements. While, as Barrell (1915, p. 512), Willis 
(1920, p. 289) and others show, the normal mode of yielding in the 
upper zone of fracture of the lithosphere which is thin, brittle and- 
relatively weak, is by jointing and faulting, and also by folding in 
stratified rocks; the rocks of deeper origin yield by massive flowage 
as their foliated structures and crystalline textures show when they 
are exposed by erosion. It seems not essential for our inquiry to 
decide here whether the foliation observed in metamorphosed 
plutonic rocks (igneous gneisses, etc.) arises, as Miller believes, 
during the process of consolidation of the magma, resulting from 
its efforts to shoulder aside the Grenville gneiss with which it is 
intrusive, or whether, as Willis (1920, p. 290) states, the batholiths 
in their linear form and arrangement follow an earlier foliation , 
parallel to their present trend. The important fact for our inquiry 
is that of the parallelism, in the Archean rocks, between foliation 
and folding and direction of intrusives. As Chamberlin and Salis- 
bury, in their textbook of geology, state, “‘ the most satisfactory 
explanation of the prevalent foliated structure of the Archean 
seems to be that which refers it to the movements of the outer 
part of the earth, in Archeozoic and later time.’ We therefore 
can properly link the foliation with the folding and the longitudinal 
extension of the early intrusive masses as various expressions of the 
same deformative and compressive forces. 
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What these deformative forces may have been can be more advan- 
tageously discussed after the trend of the folds and associated 
phenomena has been traced over the earth. Before, however, we 
can take up this most important part of our inquiry, the question 
of the correlation of the Precambrian rocks of the different continents 
has to be settled; for it would clearly be an idle undertaking to attempt 
to trace the general direction of the strikes of these rocks on the 
earth, if the probability of entirely different ages of the rocks and 
of their diastrophic movements on the different continental plat- 
forms had to be inferred. 

American geologists seem to be in full agreement that at least 
two eras have to be distinguished in the Precambrian, that are 
separated by a great unconformity. These are the Archeozoic and 
Proterozoic eras. The former term is applied to the dominantly 
igneous or meta-igneous complex below and the latter to the domi- 
nantly sedimentary or metasedimentary series above (see Chamberlin 
and Salisbury, 1909, Pirsson and Schuchert, Miller and Knight 
1915, Schuchert, 1916). The sedimentary rocks of the Archeozoic 
era (Archean rocks) are known as the Grenville series; the igneous 
series as the Keewatin. The Archeozoic era closed with the great 
Laurentian revolution, which thoroughly deformed and injected 
the Archean rocks with the Laurentian granite-gneiss. This was 
followed by an erosion interval of immense duration, the Ep-Archeo- 
zoic interval. In the rocks of the Proterozoic era there can again 
be recognized a great unconformity. The Proterozoic era has there- 
fore been subdivided into the Huronian and Algonkian periods. 
Schuchert (1916, p. 479) proposes to recognize these two periods as 
eras, in recognition of the fact that the Huronian again closes with 
a great mountain-making revolution and“a period of great granite 
intrusions (the Algoman intrusives), which produce a major uncon- 
formity such as he considers as diagnostic of the termination of an 
era in the geologic succession. For reasons of priority he would 
term the earlier one (also known as Timiscamian), the Agnotozoic, 
and the later (also termed Algonkian and Animikean, see Miller 
and Knight, p. 592) the Proterozoic era. 

While the rocks of the lower Huronian or Agnotozoic era are still 
highly metamorphosed, those of the later stages of the Proterozoic 
era are metamorphosed scarcely at all. .They likewise have under- 
gone much less violent diastrophic movements than those of the 
preceding eras and are sometimes fossiliferous. They have therefore 
been even referred to the Paleozoic (Lawson, 1916), although separated 
from the Paleozoic system by another great unconformity and cor- 
responding great erosion interval. 
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Prof. J. F. Kemp (1911) after becoming personally acquainted with 
the Precambrian geology of Scandinavia at the occasion of the elev- 
enth International Geological Congress, has compared the American 
and Scandinavian series of Precambrian. rocks and expressly com- 
mented (op. cit., p. 105) on the profound impression of similarity and 
resemblance “‘ that remained in the minds of the Americans, not- 
withstanding some differences’’; adding, “‘so much so, that when 
in the field the Americans in the end became embarrassed at their 
constant and almost irrepressible tendency to remark upon it to 
their Swedish hosts.” The table given by Kemp (p. 95-1058), 
after the works of Hégbom and Sederholm, shows an almost tden- 
tical succession of rocks and diastrophic events in the Scandinavian- 
Finnish and American Precambrian series. Over there are dis- 
tinguished as main divisions or eras, the Archean, Jatulian and 
Jotnian, which going downward in the progressive development of 
metamorphism and general crustal unrest, as well as their lithologic 
characters, closely correspond to the American series. The Archean 
is there, as here, closed by a period of huge granite intrusions (the 
Post-Bottnian or Serarchean granites) and intense diastrophic 
activity, followed by a long interval of erosion. Likewise the Jatulian 
era is closed by a period of strong mountain-folding and much 
volcanic activity, which produced the peculiar Rapakivi granites, 
by final elevation and land surface denudation (“‘ epijatulian folding ”’ 
and ‘‘subjotnian land surface denudation and igneous rocks”’). 
The Jotnian, finally, is compared by Kemp with the Torridonian 
of Scotland and the Keweenawan of the Lake Superiorregion. Like 
the latter, the closing stage of the Proterozoic in America, it is more 
local in its development and distribution as compared with the 
Archean and Agnotozoic rocks. 

In regard to the Asiatic Precambrian nucleus, Bailey Willis (1907, ° 
v. 2, p. 4) has shown a succession that is also divided by two major 
unconformities into three systems that exhibit progressive meta- 
morphism, volcanic intrusions and diastrophism in a downward 
direction. Adams (1908, p. 117) states in regard to a correlation of 
this Asiatic Precambrian with the American: ‘‘ Applying therefore 
this criterion of diastrophic periods to the correlation of the Pre- 
cambrian succession of these widely separated portions of the great 
northern nucleus we obtain an identical result in both cases, the 
diastrophic movements seem to have affected the nucleus as a whole.” 
(italics ours). 

While in none of the other large Precambrian massifs the presence . 
of two major unconformities, beside several smaller ones, has, p. 80, 


SO NEW YORK STATE MUSEUM 


been demonstrated as yet, it is, however, true that wherever 
Precambrian rocks are developed and exposed on any larger scale 
there is a distinct succession of rocks of Archean aspect (a granite- 
gneiss series) to more dominantly sedimentary schist series of the 
Proterozoic era. It is not necessary to dwell on this fact at any 
length, for it has been clearly stated in the textbooks, as Kayser’s, 
Geikie’s, Lapparent’s etc. In Germany one distinguishes the 
“ Ureneisformation’’ from the younger ‘ Urschieferformation”’ ; 
in Great Britain the fundamental gneiss (Lewisian of Hicks) from 
rocks of Algonkian age (Pebidian). Kayser (1913, p. 34) points out, 
that if the large unconformities observed on the Laurentian and 
Fenno-Scandinavian shields within the Precambrian rocks and 
between the latter and the Cambrian, have not yet been clearly 
recognized in other regions, this is mainly due to the fact that these 
unconformities have been entirely obscured by later folding. Never- 
theless indications of the presence of the principal unconformity, 
that between the Archeozoic and Proterozoic, are found in the litera- 
ture of many Precambrian massifs in all parts of the world.} 

There is for these reasons no doubt in our mind that the principal 
divistons of the Precambrian are of worldwide distribution and will 
be recognized as such as more elaborate investigation extends to 
the as yet little known Precambrian areas of Asia, Africa, South 
America and Australia; and especially as gradually the metamor- 
phic rocks of Paleozoic and Mesozoic age are recognized and separated 
from the Precambrian rocks. 

In the same way as the succession of systems elaborated in the 
Precambrian in North America, Europe and eastern Asia will in time 
be recognized to be as worldwide as the Paleozoic and Mesozoic sys- 
tems are;” so also the principal diastrophic events will, from present 
. indications, be found to have everywhere the same order of magnitude 
and succession. The Archean is now everywhere known to be more 
intensely folded, crumpled, foliated and sheared than the lower 
Proterozoic (Agnotozoic), and this again more so than the later 
Proterozoic. 

As several authors have pointed out, we see now in the Pre- 
cambrian rocks the results of three revolutions and a number of 


‘The Indian Precambrian has been roughly correlated with the Canadian 
by Sir Thomas Holland (The Archean and Purana Groups of Peninsular India; 
Compt. Rend. 12 Intern. Geol. Congr. 1913, p. 370 ff.) and an unconformity 
pointed out in the Archean corresponding to that separating the Laurentian 
and Huronian and another one separating the Archean and Purana groups, 
which latter (consisting of the Gwalior and Vindyan) is correlated with the 
Algonkian. 


> It is, for example, recognized in Brazil by Harder and Chamberlin (1915). 
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disturbances, all of which were of Precambrian time. It is further 
to be remembered that geologists agree that these diastrophic 
movements, especially those at the end of the Archeozoic time, 
extended over an immense length of time; and those that involved 
the Archean rocks were worldwide. We see then before us the 
algebraic sum of the various diastrophic movements that successively 
disturbed the Precambrian rocks. If then, notwithstanding these 
facts that greatly complicate the problem of Precambrian dias- 
trophism, we shall find that the directive lines of the Precambrian 
diastrophic movements, as expressed in the folding and foliation of 
all rocks and the strike of the eruptive bodies, present a striking 
uniformity of direction over tracts of continental size, it is to be 
inferred that these tracts responded as units for very long intervals 
of time, if not continuously, to all diastrophic forces. 

After these preliminary discussions of the bearing of the folded 
structures of the Precambrian rocks on the probability of their 
indicating continental areas of the earliest recognizable surface of 
our earth, we can turn to the evidence that is found in the literature 
of such folds and their principal directions. 


Description of Precambrian Fold Systems 


In an attempt to trace out the primary direction of folding of 
the Precambrian rocks it is necessary to exclude: 

1 All areas of metamorphic rocks which are either proved to be 
or suspected of being younger than Precambrian age; such as are 
found in Greece, Asia Minor, the Andaman and Antillean islands 
(serpentines of Cuba, etc.), the Coast range and in Lower California, 
New England etc. 

2 All rocks of Precambrian age involved in later folding, as those 
of North Africa, Spain, France, western Germany, the Alps, eastern 
Australia, etc.! It is to- be noted here, however, that even in these 
cases, keen observers have often enough found that the Precambrian 
nuclei of mountain ranges retain an independent original direction of 
folding, and further that in some cases the new folds have clearly 
followed old lines of folding (‘‘ posthumous folds’’). There are 
further left, even in those regions that were overrun by the crustal 
waves of later time, “islands ’”’ or blocks that remained undisturbed 
and that give important information on the original direction of 


1 Many of these crystalline rocks have also been proved to be metamorphosed 
rocks of Paleozoic—and some even of Mesozoic—age. To this class belong the 
metamorphic nuclei of the Alps, Carpathians, Betic Cordillera, Iranian arch, 
the Himalaya, the Andes, etc. 
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folding in the Precambrian basement complex. Such undisturbed 
blocks are found in the Rocky Mountains, in Bohemia, Cambodia 
etc 

The large areas that are then left and that lend themselves 
directly to our inquiry, are: the greater part of North America, 
small regions of South America, eastern Europe, northern and 
eastern Asia, all inner Africa and western Australia. The general 
facts gleaned from these are complemented by those obtained from 
the unfolded “‘islands”’ or blocks and the posthumous folds. 

The most important source of information for this inquiry has 
been Eduard Suess’s “ Das Antlitz der Erde’’ where there is not 
only a large store of information as to the directions of Precambrian 
rock folding in various regions but where also the facts of the general 
directions of Precambrian folding’in Asia and eastern Europe are 
clearly set forth. For North America, Van Hise and Leith’s “ Pre- 
cambrian Geology of North America ’”’ and the folios of the United 
States Geological Survey furnish the principal data. . 
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a Precambrian Fold System of North America 


Beginning with the Adzrondack massif of New York, where the 
uniform northeast-southwest direction of the folds and foliation 
first attracted the attention of the writer, we have, as stated before, 
the unequivocal testimony of Cushing, Kemp, Newland and Smyth 
of the older authors and that of Alling, Buddington and Martin 
of the younger investigators, that the entire massif exhibits strong 
folding and a general strike of the beds in a northeast-southwest 
direction. This is especially well brought out in the limestone and 
graphite belts, and readily recognized on the geologic map of New 
York in the northwestern section of the massif. 

The “‘ Canadian shield’”’ or protaxis (Laurentia) has become well 
known through the thorough investigations of Adams, Barlow, 
Coleman and Miller in the east; through Lawson, Van Hise and others 
in the west. Adams and Coleman, in the Problems of American 
Geology (1915) have vividly described the ‘‘ epochs of intense folding 
and metamorphism, accompanied by great batholithic granite 
intrusions ” that marked the end of the Archeozoic and the middle 
Huronian eras in the east. In both cases, they state, the thrust 
was from the southeast, resulting in a uniform northeast strike 
of the folds. Detailed investigations of restricted areas, as those 
of Cooke (1919) in northern Quebec, verify their statements of the 
remarkable parallelism of the axes of folding, although there are 
‘local diversions from the general direction, as in northern Quebec 
where it swings more toward an eastern direction and cross folding 
is developed which sometimes becomes more intense than the general 
folding. In the eastern part of Ontario, Adams and Barlow (1913) 
have also found a general N 30 E direction of the planed-down 
mountain ranges, which direction is also shown by Ae batholiths 
and their foliation. 

Along the eastern coast of Labrador a northwest to north-north- 
west direction of the Precambrian folds appears, but this, according 
to Adams, is due to Tertiary folding. The ‘cross folds observed 
by Cooke in northern Quebec may be an expression of the same . 
later diastrophic influence. Along the west coast of Greenland, 
however, according to the observations of Kornerup (see Suess 
V. 2, p. 90; V. 3, pt 2, p. 291) the northeast direction prevails again 
in the Archean gneisses as far as northern Greenland (Suess, v. 
2, p. 57). Above this are found locally what appear to be Huronian 
quartzites, quartz-schists etc. (Hovey, 1918). These beds are usually 
less disturbed than the older formations. In the east of Greenland 
a north-south direction has been mentioned along some of the 
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fjords, but observations are as yet still very incomplete. As Suess 
(v. 3, pt 2) points out, Greenland is clearly a part of Laurentia 
and, as he suggests, the Laurentian Precambrian rocks may extend 
under the ocean to the western Hebrides. | Mest 

While in eastern Ontario, as we have seen, the Precambrian rocks 
clearly strike northeast and also the later Proterozoic rocks, as the 
nickel-bearing Algoman and Keweenawan rocks at Sudbury and 
Cobalt (see Miller and Knight, 1915 and 1917, p. 174; also personal 
information from D. H. Newland; see also Adams, 1915, p. 52) 
are involved in this folding, as is also well shown in the geological map 
of the Dominion of Canada published with the Guide book no. 1; 
this direction of folding changes in western Ontario, north of Lake 
Superior, into an east and west direction. This is again distinctly 
shown on the above-mentioned map in the strikes of the Lower 
Huronian beds, and we have it also on personal information from 
D. H. Newland in regard to the Rainy Lake region. According 
to Coleman (1915, p. 135) the Huronian in this, its original, region 
to the north of Lakes Huron and Superior, has not undergone much 
deformation by folding. Along the margin of the shield, however, 
southwest of Lake Superior it has often been subjected to great 
folding (Coleman, 1915, p. 136). In the well-known Marquette 
region a distinct east-west folding has extended to all divisions 
of the Precambrian (Van Hise and Bailey, 1897); and this general 
direction holds true southward through the middle of the continent; 
although local irregularities as the-bending of the strikes toward 
southwest, around the western end of Lake Superior may occur. 
The Baraboo range in Wisconsin (see Van Hise & Leith, 1909, 
p-. 720) is a great east-west striking syncline, and associated outcrops 
in Wisconsin, consisting of Huronian and a basement complex 
considered as Archean, show corresponding strikes. 

The northwestern part of the Canadian shield, west of Hudson Bay, 
is as yet but very little known. There is, however, no doubt that 
the Precambrian rocks have there swung into a north-south and 
northwest direction. This is brought out by the before-mentioned 
map of Canada and the recent observations of Camsell (1916) 
in the Northwest territories. He found, between the Great Slave 
lakes and Lake Athabasca, the Archean basement complex to have 
a north and south trend, “ corresponding more to the Cordilleran 
line than to those of East Canada.’ 

1F, J. Alcock and E. L. Bruce (Precambrian rocks of Manitoba. Bul. Geol. 


Soc. 32, no. 2, p. 272, 1921) report a close folding, indicating a northwest trending 
structure in the Athapapuskow lake area. 
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This northwest and north direction of the Precambrian rocks 
in the western part of the Canadian shield, can, like the east-west 
direction of the middle part, be traced southward into the middle 
of the continent; for we find in the Archean basement complex of 
the Ozark mountains in Missouri a N 50° W strike (Van Hise & 
Leith, p. 734), in that of the Black Hills Gibid., p. 728, 732; 743 ssee 
also. Sundance Folio) a northwest to north direction; farther 
south in Oklahoma a west-northwest — east-southeast direction 
(ibid., p. 738), and in the important inlier of Precambrian (Archean 
of earlier writers, probably Algonkian according to Paige) rocks in 
Burnet county, Texas, above Austin the folds form two major anti- 
clinal axes that have a-general northwest-southeast trend (Sidney 
Paige, 1912; Comstock, 1891, p. 553ff; Suess v. 3; pt 2, pxé27 Ven 
Hise & Leith, 1909, p. 746). | 

Suess (v. 3, pt 2, p. 284) defines Laurentia as comprising not 

only the Canadian shield but also all the Precambrian basement 
complex on which the Paleozoic rocks rest in flat position. He thus 
includes Greenland and possibly the North Atlantic and extends 
Laurentia to its ‘‘ natural boundaries’ which are, in his view, the 
Caledonian and Appalachian mountains in the east, the Rocky 
mountains in the west and the United States range in the north. 
Although he cites the mountain ranges of Oklahoma as western con- 
tinuations of the Appa’achians (western Altaid system of moun- 
tains), he includes the inlier in Burnet county into Laurentia, con- 
sidering it as a monadnock of the old abraded Precambrian surface; 
and he thus extends Laurentia southward as far as 300 n. |, 
suggesting (ibid., p. 282) that also the Colorado plateau may repre- 
sent a part of Laurentia. 
/ Suess (ibid., p. 290) also held that Laurentia, although a very ancient 
unit that acts as a block or foreland against all. younger folds, has 
no uniform structure, but, as shown in the Lake Superior region, 
is ccmposed of various systems of folds, unconformities and trans- 
gressions. With the later evidence here brought forward in regard 
to the folded structure of Laurentia, it seems to us to possess a 
remarkably uniform structure, the entire system of Precambrian 
folds forming a single curve of northeast folds in the east, of east- 
west folds in the middle and northwest folds in the west. This is 
clearly true of the Canadian shield and can be traced through the 
middle of the continent to the southern extremity of Laurentia, 
as defined by Suess. 

We will now turn to the eastern and western boundaries of Laurentia, 
in whose determination Suess agrees with the earlier conception 
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of Dana of a continental nucleus flanked by two geosynclines. 
Suess (ibid., p. 290) states that the strike of the Precambrian folds 
of Laurentia is entirely independent from that of the Appalachians 
and western Cordilleras. 

We have seen that the folds of the eastern part of the Canadian 
shield strike northeast or, as Adams and Barlow have stated, 
approximately parallel to the St Lawrence river. \This, however, 
is also the direction of the Appalachian folds and the evidence is 
accumulating that these folds were initiated in Precambrian time. 
Thus Keith (Asheville Folio, 1920) has observed interlocking north- 


in the Appalachian and Piedmont systems. Lebling in 
essay “‘ Tektonische Forschungen in den Appalache 
p. 511) has, from the studies of Walcott, Grabau and Crosby, pointed 
out the presence of a longitudinal bar already in the Lower‘Cambrian 
of eastern North America, which separates the sea into two faunisti- 
cally and lithologically different provinces, the western of which con- 
tains Olenellus thompsoni, the eastern Holmia, Para- 
doxides and Olenus. Crosby reports that in the Boston basin 
the grain of the Cambrian sediments decreases in size from north- 
west to southeast, while on the other side of the bar in New York 
the opposite takes place. This initial Cambrian bar indicates folding 
of Precambrian age in the direction and in the place of the Appala- 
chian geosyncline and in line with the Precambrian folding of eastern 
Canada. This folding has then continued in that area and direction 
with interruptions throughout Paleozoic time. 

Berkey has found as well in the Highlands of the Hudson (1907) 
as on Manhattan island, both the Archean Grenville series (Fordham 
gneiss, Yonkers gneiss, etc.) and the younger (Proterozoic) series 
(Manhattan schist, Inwood limestone) which are separated as every- 
where else by an overlap unconformity. Both are intensely folded 
and the strike of the axes of the anticlines and synclines is 
everywhere northeast-southwest. Similar observations have been 
made farther south in Carolina by Keith. One may well ask him- 
self whether much of this folding of the Precambrian rocks of 
the Appalachian region is not also of Precambrian age. We must 
remember that it agrees in direction with the Precambrian folding 
of eastern Canada, that such folding existed already on the site 
of the Appalachians in Precambrian time, as indicated by the above- 
mentioned observations of Keith, Walcott, Crosby, Berkey and 
others, and further consider that, as Gilbert already emphasized, 
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the Appalachian folding was of deep-seated origin, as revealed by 
the great erosion, and that such deep-seated folding is more likely 
to follow predetermined lines such as are given by the Precambrian 
folds. We are strongly inclined to infer from this evidence that the 
Appalachian folding is largely of a posthumous character (see p. 
113) or of folding along older lines. These older lines, however, 
are those of the eastern margin of Laurentia.! 

American geologists, including Willis, Clarke, Ulrich, Schuchert and 
Grabau, have long agreed that the continent formerly extended 
eastward for a considerable distance (100 miles or more) east of 
the Appalachians, forming Appalachia. The strike of the Pre-. 
cambrian rocks of the Piedmont plateau leaves little doubt that 
also this former extension of North America into the ancient 
Atlantic (“‘ Poseidon’”’ of Schuchert) conformed, in its basement 
complex with the general structure of Laurentia and was an integral 
part of it. 

The Rocky mountains with their intense folding, faulting and 
overthrusting of Mesozoic age seem at first a hopeless field for a 
recognition of the Precambrian fold directions. A perusal of the 
literature, however, brings out the fact that the rocks of the base- 
ment complex in several areas have clearly retained a direction of 
folding and foliation that is independent of the Mesozoic and 
Tertiary folding. 

The general trend of the Rocky mountains is northwest and the 
boundaries of the Precambrian rocks which form the backbones 
of the ranges as a rule have the same direction. Thus in Colorado 
where the waves of the Rocky mountains have been stopped, 
reflected and bent by the impact with the Colorado massif, they 
assume a Y-shaped form (see R. T. Chamberlin, 1919, p. 150), two. 
folds merging into one southward; a feature which is faithfully 
reflected in the Precambrian backbones. Where the first wave has 
been stopped in the Uinta mountains it has assumed an east-west 
direction (Suess, v. 3, pt 2, p. 438). Successively the waves have 
swung around more to the north. It is probable that it is under 
the influence of such violent bending of the mountain system 
that the Archean gneisses and schists of the Needle Mountains 
quadrangle (Whitman Cross et al., 1905) change their strike as shown 


1In a recent publication, Berkey and Rice (C. P. Berkey and Marion Rice» 
Geology of the West Point Quadrangle, N. Y., State Mus. Bul. 225-26, 1921, 

p. 51) have claimed a northeast- southwest folding for the Grenville beds of ‘‘ very 
, aneae Precambrian time,” finding their evidence in the marked control over 
all igneous intrusions resulting in a similar orientation of them and indicating 
that the Grenville formation which is the oldest in this region must have had 
this structure before the igneous history began. 
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in the schistosity and banding from a few degrees east of north 
in the southwest part of the quadrangle to an east-west direction 
farther north, differences of go° being observed even within a mile; 
and the Algonkian sedimentaries change their strike from north- 
west in the southeast corner to nearly east-west in the northwest 
part of the sheet. On the Silverton quadrangle, however, which is 
directly south of the Needle Mountains quadrangle, Whitman Cross 
(1905) and his associates found that the Archean gneisses and schists 
show in their schistosity and banding a distinct northeast-southwest 
strike and a nearly vertical attitude. The Proterozoic (‘‘ Uncom- 
pahgre ’’) quartzite is too massive to make out its structure, but 
it is in that case also clear that the structure of the broad anticlines 
of late age is independent of the Algonkian structure. On the 
Engineer Mountain quadrangle (Whitman Cross & A. D. Hole, 1910) 
which is southwest of the Silverton quadrangle and between the 
Needle and the Rico mountains, the Archean line of schistosity swings 
from a north-south direction in the north, into a northeast-south- 
west and finally into an east-west direction, while the Uncom- 
pahgre, exposed in the northeast is thrown into compressed folds, 
whose boundaries run west-northwest. 

On the Rico quadrangle, which is in the southwest corner of 
Colorado, bordering the St Juan mountains, Whitman Cross and 
Ransome (1905) found the Uncompahgre formation, consisting 
mostly of quartzite, likewise striking in a northeast direction (N 10° 
— 30° E), and steeply dipping toward the southeast. Other quad- 
rangles as the Pueblo, southeast of Pike’s Peak, where Gilbert found a 
north to northwest direction of the schistosity in the Precambrian 
rocks, support the conclusion that the Precambrian rocks where ap- 
parently least disturbed by later folding show.a north-south to north- 
east-southwest direction in their original structure. This original direc- 
tion has been greatly disturbed locally by the northwest direction of 
the mountain system imposed upon it. 

The bending of the Precambrian rocks in the Needle Mountains 
quadrangle seems to be an expression on a smaller scale of this 
general tendency of all Precambrian Rocky mountains axes to turn 
toward the northwest, for as Suess states (v. 1, p. 726) all the Ar- 
chean masses of the Rocky mountains strike from south to north 
with a tendency to turn toward north-northwest or northwest. 

The most important area for the proper conception of the Pre- 
cambrian fold system of the Rocky mountain region is, however, 
the Yellowstone Park and the country adjoining it north and east; 
or in other words north Wyoming and south Montana. Here, 
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according to the comprehensive summary of Suess (v. 3, pt 2, 
p. 441 ff.) a large block has broken down and remained so free from 
later folding that the Cambrian is still resting horizontally upon the 
eroded surface of the Precambrian. This condition is especially 
well shown in the Gallatin range, Buffalo plateau and the Snowy 
range (Bear Tooth in the east), the Bridge range and the Great 
and Small Belt ranges. It is, as Suess expresses it, an entirely. 
foreign block in the Rocky mountains. It was in this region that 
the late Precambrian deposition of the Belt terrane, reached its 
greatest thickness, and the rocks though separated from the follow- 
ing Cambrian by a distinct unconformity are but little disturbed 
and metamorphosed. The earlier Proterozoan rocks, however, 
and especially the Archeozoic rocks, are here as everywhere in the 
world, intensely folded. They are described as vertical by Arnold 
Hague and his associates (see Hague, 1899, p. 4), and it is stated 
that ‘“‘ the pronounced lamination or schistosity of the whole body 
of rocks is quite uniform in its position, the layers standing at high 
angles or nearly vertical, with a general north-south trend.’ 

Farther south in the Laramie-Sherman folio (Wyoming, see 

Darton et al., 1910), the dominating structure of the Archean 
according to Blackwelder is the schistosity, and this also shows a 
general trend east by north, averaging N 70° E; and the boundary 
lines of the Archean rocks also strike north by east. 
/ Summing up the somewhat confusing evidence from the Pre- 
/ cambrian rocks of the Rocky mountains, we may state as a fairly 
| true conclusion that the original strike of the Precambrian rocks 
/ seems to have been in north-south direction, with an original tendency 
to turn northeast. Upon this original direction has in many 
localities been imposed the later northwest direction of the Rocky 
mountain folding, which has in places turned the folding and folia- 
_ tion even. east-west. 

If we compare this original north-south direction of folding of 
the Rocky mountain Precambrian with that observed in the north- 
western part of the Canadian shield, which is also north-south, 
we can hardly avoid the conclusion that the Rocky mountain Pre- 
cambrian folding thus found to be directed exactly parallel to the 
western Laurentian folding, 7s a western continuation of the same 
system of Precambrian folding. 

We have seen before that the Colorado plateau acted as a block 
against which the Rocky mountain folds coming like waves from 
the north were reflected and bent. The Colorado river has on 


through this plateau and exposed one of the most wonderful sections \ 


. > 
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of the world. From Walcott’s excellent description (1895, p. 312) 
of this section we know that the river has cut into the Archean 
gneiss which, as everywhere, is intensely folded. Upon this rests 
unconformably the Algonkian or Proterozoic series, which again 
in its turn is folded and eroded and overlain by the little tilted 
Cambrian. Since that time the Colorado plateau has not been 
folded again. A recent reconnaissance of the Archean complex 
in the Canyon (Noble & Hunter, 1917) and a number of folios 
of the Colorado plateau afford fairly conclusive evidence of the 
direction of the Precambrian folding there. Noble (p. 113) who 
did the field work, found that nearly all the Archean rocks were 
recrystallized and ‘“‘acquired a gneissoid or schistose banding 
which has a dominant northeast strike and a nearly vertical dip.” 
It is added that this structure suggests that the compressive forces 
acted either from the northwest or from the southeast, and that a 
similar structure has been found to characterize the Archean complex 
in the Globe region described by Ransome (1903), and the complex 
on the west and southwest border of the Grand Cafion district 
described by Schrader (1909). 

The general northeast to north-northeast strike of the Archean, 
underlying the Colorado plateau, is clearly brought out by a number 
of folios. 

Ransome (1904, p. 2, 3) in the Globe folio (north of the Gila 
river and of Tucson) states that the schistose cleavage of the rocks 
(‘ Pinal schist,” probably equivalent to the Algonkian ‘‘ Vischnu ”’ 
series of Walcott in the Grand Cafion) which is roughly parallel 
to the banding, due to differences in composition of the schists, 
strikes to northeast and thus runs nearly at right angles to the 
dominant trend of the present mountain ranges of the region. Also 
the “ Schultze granite ’’ forms narrow northeast-southwest intrusions 
in the schist. The dip is to the northwest. Ransome (1904) 
found the same condition on the Bisbee quadrangle, which is on 
the Mexican line, where the dominant trend is north-northeast — 
south-southwest. On the Clifton quadrangle, 80 miles east of 
the preceding and near the New Mexico line, Lindgren found 
the schistosity striking in various directions, and likewise variable 
indications of stratification in the schists, the outcrops, however, 
too small and scattered to allow the establishment of the general 
trend. Wherever the outcrops are large and continuous, as on 
the Bradshaw quadrangle (Jaggar & Palache, 1905), which lies 
southeast of Flagstaff in central Arizona, there the Proterozoic 
(“ Algonkian ’’) schists show a distinct northerly trend, as distinctly 
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brought out on the map by the lines of trend and the direction of 
the numerous conglomerate, limestone and quartzite lenses, that are 
carefully entered upon the map. The authors add that this struc- 
ture can be traced north from the Bradshaw mountains to the 
Jerome quadrangle, where the schists are invaded by granite 
intrusions that show a similar northerly trend; and still farther 
north is the Proterozoic Vischnu terrane of the Grand Cafion, which 
shows a north-northeast trend. Jaggar and Palache state that 
the schists lie in isoclinal folds as the result of tight compression 
by a horizontal force which acted from northwest to southeast. 
This northeast-southwest trend is found as far east as the northwest 
corner of Texas (Richardson, 1914). 

From the cited publications which could be supplemented by 
others, it follows that the general trend of the Precambrian folds in 
the Colorado plateau 1s north with a tendency toward east, which leads 
to variations to north-northeast and northeast. This, however, 
is the exact direction of the original ‘Precambrian folding in the 
Rocky mountains and the western part of the Canadian shield. 
The most natural conclusion is then that the Precambrian folding 
of the Colorado plateau is a direct continuation of that of the Rocky 
mountain region and that both belong together as far as their Pre- 
cambrian structure is concerned, in spite of the contrast between the 
two as expressed in their present structure. This latter contrast 
led Suess, as has been noted before, to suggest that the Colorado 
plateau might be an outstanding southwestern block of Laurentia. 
Our inference of the agreement of the Precambrian structure of 
this plateau with that of Laurentia seems to corroborate this 
suggestion. 

That the plateau of northern Mexico, which is but a southward 
continuation of the Colorado plateau, would then also become linked 
to Laurentia is an unavoidable corollary; the lack of any knowledge 
of Precambrian rocks forbids, however, the discussion of this con- 
clusion in this place. 

~~ The Western plateau and Pacific coast regions have as yet not 
afforded any conclusive evidence in regard to the trend lines of the 
Precambrian folding for although there are large areas of meta- 
morphic rocks of Precambrian aspect, their true age is in most | 
cases still quite uncertain and the presence of gneisses and mica 
schists of Tertiary age is reported from the Coast range and lower 
California. The presence of genuine Precambrian (Proterozoic) 
rocks has, however, been reported in recent years from Oregon, 
Idaho and California (Smith & Packard, 1919, Knopf, 1917 etc.), 
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as well as from western British Columbia (Daly, 1912, p. 560). 
The regions where these rocks occur are, however, involved in the 
intense folding of later age of the Pacific side of North America 
and there are now but few data! available as to their original or 
Precambrian folding. The same is true of the northern continuation 
of this plateau and mountain region into Canada? and Alaska. 
Where observations on the trend lines of metamorphic rocks have 
been made in these regions, they indicate a general direction 
parallel to the coast line (Blake, 1886, p. 242, etc.) 

Briefly reviewing the principal or directive lines of the Precambrian 
folding of North America, just described, we find that the north- 
east of America, including Greenland, exhibits a distinct northeast 
direction; that this, in spite of later folding, or rather in part through 
the latter, is recognizable along the entire east coast of North 
America. This northeast direction swings in the interior of the 
continent into an east-west line, and the latter turns into a north- 
south line as it approaches the Rocky mountain region. The 
Precambrian folding of North America exhibits thus a grand and 
semple curvature (see plate 1) which clearly proves this part of the earth 
crust to have reacted as one unit against the diastrophic forces active 
in Precambrian time; or, in other words, a continuation of 
the Precambrian “‘ nucleus ’’ or protaxis seems to underlie the entire 
continent as far as Greenland and Mexico, and “ Laurentia’’ 
originally comprised all this wide territory. The special meaning 
of the northeast trend in the east, the east-west trend in the middle 
and the north-south trend in the Rocky mountain region will be 
discussed in connection with the dominant trends of the other 
continents. 


b Precambrian Fold System of Eurasia 


It was Richthofen who was first impressed with the wonderful 
uniformity of the trend lines of the folds of the Precambrian plat- 
form of northern China (Richthofen 1882). His observations 
have been verified by Willis (1907) and others, but it was left to 
Suess to decipher the grand divergency of the trend lines in the 


1 Those available (as Calkins & Jones, 1913, p. 83, for Idaho), indicate a north- 
west-southeast trend of the folds. 

? From observations of Daly (1915, p. 531) in British Columbia it follows that 
in the middle or interior mountain group also, as in the above-cited Rocky 
mountain area of Montana and Wyoming, a block of Precambrian rocks (Shuswap 
_terrane) has escaped the Cordilleran foldinz, that has affected the overlying 
younger formations, excepting in certain narrow zones; but in this terrane, 
excepting minute crumples, folds are very rare, thereby suggesting, in our view, 
a much farther extent westward into the Pacific of Archi-America than is at 
present assumed. 
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vertex of Asia into two directions, which. we will find to extend 
over the greater part of Eurasia. 

Richthofen found that the Precambrian basement complexes in 
East Shantung, Liantung,! Korea etc., which are overlain by flat 
Cambrian and younger deposits, everywhere display a strong 
folding which is mainly directed northeast. Also in the region 
north of Nanking wherever the Precambrian (Archeozoic and 
Proterozoic) rocks appear from below the old table-land, they hold 
the same position. A like direction had already been recognized by 
Pumpelly (1866) to be a general law for the mountain ranges of 
eastern China. He had termed this system the Siuian system of 
mountain folds. Richthofen (1882, p. 637) concluded from the 
parallelism between the Precambrian folds, that were already 
abraded again before Cambrian time, and the later folds of the 
Sinian system, that new folds (or also faults) in an already folded 
country are apt to follow the old trends. We shall refer to the 
significance of these so-called ‘‘ posthumous folds” in another 
place. 

Suess has repeatedly (in volumes 2 and 3) depicted the structure 
‘of ‘“‘ Angaraland,” the ancestor of Asia, and it is not necessary for 
us to go here into details. After showing that entire eastern China 
and Siberia are controlled by the Sinian direction, which already is 
established fully in the Precambrian basement complex, Suess 
proceeds to demonstrate, mainly from the publications of I. D. 
Tscherski (1886, 1889) that the folds of the ancient Precambrian 
mountains in the amphitheater of Irkutsk, east and west of Lake 
Baikal, strike in opposite directions and converge toward. the south 
(see figurer): The northeast or east-northeast strike which exists east 
of Lake Baikal he terms, after Tscherski, the Bazkal direction, and 
that to the northwest or west-northwest which prevails west of the 
lake, the Sayan direction. Between these two principal regions the 
folds become crowded together and acquire a more or less north 
to south direction and it is evident that the folds were pressed inward 
or toward the axis of the amphitheater. This amphitheater is 
the exposed Precambrian area of the ancient vertex of Asia. A 
younger vertex developed later in the Altai, and from this proceeded, 

1 While Suess considers in volume 2, page 231, the northeast direction as the 
principal one, it is stated in a note (ibid., p. 254), that Richthofen observed in 
several places still another direction which is recognizable in the oldest gneiss, 
while the younger mica schists, marbles etc. strike in northeast-southwest 
direction. In volume 3, part I, page 256, Suess accepts the steady north-north- 
west direction of the older gneisses in Shantung and Liantung as the principal 
and hence an irregular one, but adds that in the adjoining provinces of North 


Tshili and North Shansi, which lie nearer to the Gobi desert, the regular east- 
northeast trend controls again the Precambrian folding. 
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as Suess has unfolded so masterfully, a large part of the successive 
waves of folds (the Altaides) which have overrun Asia. .The older 
vertex has, according to Suess, probably never been occupied again 
by the sea, in its central parts, but has been widely transgressed by 
the Cambrian along the margin. The trend lines of the folds of the 
Sinian basement complex in China, which are buried under unfolded 
Cambrian, seem to us to demonstrate that also this immense complex 
is a southeastern continuation of the Asiatic nucleus. 

The Precambrian trend lines are traced by Suess to the lower 
Amur and the Pacific coast, southward to the Gobi desert and 
southwest to the Changai, with hardly any deviations from the 
two general directions. 

The ancient continent whose existence in the north of Asia is 
demonstrated by this Precambrian basement complex and which 
has continued as the nucleus of Asia almost uninterruptedly to the 
present time, is the Angaraland of Suess. It corresponds to Lau- 
rentia, the ancient ancestor of North America. 

In central Asia the thick deposits of the Tethys, the great Medi- 
terranean sea of Paleozoic and Mesozoic times, now thrown into 
gigantic fold systems, effectively hide the basement complex, and 
certainly in India and probably also in Cambodia, where again 
Precambrian complexes appear on the surface, different trend lines 
from those of the Asiatic nucleus prevail (see postea). 

India was recognized by Suess as an entirely foreign element of 
Asia belonging to ancient Gondwana-land and thereby to a different 
continental crust segment, while Cambodia probably belongs to 
Aequinoctia, an old Paleozoic continent lately distinguished by 
Abendanon (see postea). As Suess has stated, the modern Asia 
consists of different elements, ancient Angaraland, the Sinian block, 
the ancient Tethys bottom, and the Indian block left of Gondwana- 
land. ‘ } | 

Tracing the Precambrian rocks westward from the ancient vertex 
Suess found that the Altazt mountains, which later formed a new 
vertex, were themselves originally a part of the Sayan section of 
the ancient vertex. Along the north coast of Siberia, west of the 
Taimyr island, extensive areas of gneiss and mica schists have been 
observed by Nordenskjdld (see Suess, v. 3 pt 2, p. 376) and at 
Cape Tscheljuskin he observed schists striking west-northwest-east- 
southeast, suggesting the Sayan system. 

- By means of the trend lines of the Ural mountains, which is a 
posthumous fold system of the Sayan system of folds of the Asiatic 
vertex produced by pressure from the east, and the adjoining Timan 
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system, as well as by the folds of the Precambrian basement complexes, 
(Archeozoic granite gneisses, etc.), which appear from under a cover 
of younger sediments north of the sea of Asow and along river 
courses between Dnieper and Bug, and in Volhynia, it has been 
shown by Suess (v. 3. pt 1) from the work of Karpinsky and other 
Russian geologists that the Russian basement complex is a western 
continuation of the Sayan motety of the ancient vertex of Asia. Suess 
(v. 3, pt 1, p. 478) further demonstrates that in the large Fenno- 
Scandinavian or “ Baltic shteld”’ again the Sayan direction of 
trendlines appears, namely, in middle Finland and in northern 
Russia north of the Ladoga and Onega lakes one finds a north- 
northwest trend of the Precambrian folds, which often closely 
approaches the meridional direction and corresponds to the main 
direction of the Ural. North of Onega lake this direction changes 
by a flat curve into a north-northeast direction, that in its turn 
corresponds to the northern portion of the slightly convex Ural 
folds. On the other hand, the middle Finnish north-northwest 
direction continues northwestward into the peninsula of Kola, 
where it becomes first northwest and finally west-northwest. West 
of Ladoga lake the north-northwest strike still prevails and con- 
tinues into northern Sweden. In the middle of the Baltic shield, 
in middle Finland, in Smaland and north of there, immense 
batholiths appear which locally dominate the direction of the 
Precambrian folds between them. A long meridional line of 
disturbance (line of the Wettern), more than 5 degrees long, 
separates the eastern and western Scandinavian Precambrian 
areas. The nature of this line is, according to Suess (v. 3, 
pt 1, p. 479), not yet quite certain. In southwest Sweden the 
granite gneiss has a dominant north-south strike; in Norway, 
however, the Finnish north-northwest direction reappears and pre- 
vails as far as the trough of Christiania. The Baltic shield, Seder- 
holm’s Fenno-Scandia, appears thus as an integral part of the Pre- 
cambrian platform of Russia, and thereby as a further continuation 
of the Sayan motety of the Asiatic vertex. 

Suess (v. 3, pt I, p. 454; v. 3, pt 2) vividly describes how this. 
ancient Precambrian platform is in Europe on most sides invaded 
by the younger folds; in the west by those of the Caledonian system, 
west of which in the western Hebrides, as well as in a number of 
Scottish peninsulas, we have to see already Atlantic, or eventually 
Laurentian elements. How far this Eurasian Precambrian shield, 
which is known to underlie the island of Bornholm between Germany 
and Sweden, may have originally extended toward Belgium, can 
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not now be established. In the south it plunges under the Car- 
pathian folds and the other more recent fold systems. 

The outstanding feature of this wmmense Precambrian segment 
extending through the greater part of Asia and Europe is the grand 
uniformity of the Precambrian fold directions which remained rather 
uninfluenced by all later folding. This immense block has thus 
remained utterly independent from and immobile against the orogenic 
movements that have involved the rest of Asia and Europe. 

That part of Europe which is outside of the Eurasian Precambrian 
platform just described, namely, southwestern and southern Europe, 
is involved in later folding to such an extent that the original Pre- 
cambrian trend of folds can no longer be recognized, with the 
important exception of the Bohemian block, the Hebrides and 
perhaps certain small Precambrian massifs in Greece. The Pre- 
cambrian nuclei of the Vogesian mountains, the Black. forest, 
Spessart and Taunus, possess a northeast strike, those of the Hartz 
mountains, Frankenwald, Thuringian forest, Erzgebirge, Riesenge- 
birge a northeast to east-northeast strike. These strikes, which 
are entirely independent from the present strikes of these mountain 
ranges, prove that they are relics of an ancient mountain system, 
the Variscan system, that arose toward the end of Carboniferous 
time through tangential pressure exerted from south-southeast. 
This system meets and combines in a syntaxis (Schaarung) with 
the equally old Armorican system in the central plateau of France. 
The Armorican system of mountain folds with its northwest and 
west-northwest direction, dominates the Precambrian massifs of 
the Bretagne in France and of Cornwall in England. As is well 
known, this mighty fold system has been found to reappear in 
eastern North America. 

The Bohemian Precambrian body did not become involved in 
the Variscan folding, but in its turn profoundly affected the latter 
(see Suess, v. 3, pt 2, p. 25; v. 4, p. 26 of English translation).. Its 
boundaries toward the Variscan Fichtelgebirge and Sudets are 
marked by sudden changes of strikes; the principal trend lines of 
the body are northeast and east (see Katzer, 1892, p. 56). 

Another foreign body is represented by the Precambrian of the 
Hebrides and some promontories of western Scotland. ‘This is described 
by Suess (v. 3, pt 1, p. 484; English trans., v. 3, p. 386) asan ancient 
foreland of Archeozoic (Levisian gneiss) and older Proterozoic rocks, 
that were folded and eroded before the deposition of the late Protero- 
zoic Torridon sandstone. The latter has remained unfolded, thus 
occupying a similar position as the Jotnian series in Finland, and 
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proving that this ancient body of Precambrian rocks remained free 
from the Caledonian orogenic diastrophism, and possibly 1s the 
terminus of the Laurentian continent. 

Another ancient Precambrian nucleus appears to be present in 
the gneissose mass of the Cyclades, which, according to Philippson, 
has determined to some extent the position and trend of the arc 
now observable in the later folds (Dinarids) (see Suess, v.. 3, pt 1, 
p. 417; English trans., v. 3, p. 331). A further remarkable fact is that 
in another region, on the island of Cerigo, between Greece and Crete, 
ancient phyllite strikes east-northeast and is unconformably over- 
lain by the Mesozoic limestones which strike southeast (see Suess, 
ibid. cp.-418)s 

There are apparently no independent Precambrian blocks known 
from the Spanish and Apennine peninsulas. 

The combined facts of the prevailing northeast to east trends of 
the Bohemian massif, the remnants of the Variscan fold system 
which probably followed the older Precambrian folds and the small 
patches in the Greek islands, seem to suggest the possibility of a 
larger Precambrian platform in southwestern Europe with a north- 
east or east trend. The Armorican folds, if also posthumous in 
nature, would add, however, a different northwest element to the 
Precambrian basement complex. 


c Precambrian Fold System of Africa 


While the old continent of Africa has long been known to be 
composed over vast areas of granite, gneiss and other metamorphic 
rocks of Precambrian aspect and in most cases also” Precambrian 
age, it is difficult to find conclusive evidence of the dominant trend 
lines of these regions. 

In the broad belt of Precambrian rocks that extends across the 
Sahara desert south of Morocco the north-south direction of the 
lines has been found as a remarkably persistent feature by the 
expeditions that have crossed this belt. Suess (see Suess-Sollas, 
p. 94) says of this belt: ‘‘ The Archean zone, formed of gneiss, 
crystalline schists, phyllite, cipolin and granite, is steeply folded; 
its prevalent north and south strike is a noteworthy feature. . 

The north and south strike, interrupted at most by local deflections, 
which is observed in the Archean basement and the beds folded 
in with it, dominates all the central part of the Sahara from. the 
Tidikelt (lat. 27° N) onwards, and neither to east, ‘south nor west 
are its boundaries to be found.’’ This north-south strike has been | 


. 
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traced to the bend of the Niger by Chadeau, throughout Dahomey 
by Huber, it is known along the Niger between lats. 15° 30’ and 10° 
30’ and the same structure may be also seen in a great part of Togo 
(see Suess-Sollas zb7d.). 

More recent investigations in other districts of Central Africa 
fully corroborate this general north-south direction of the Precam- 
brian trend lines. Thus Williams (1920, p. 436) found in northern 
Nigeria, in the Ningi hills southwest of Lake Chad, a general north- 
south foliation and a north-south direction of the longer axes of the 
granite intrusions. A local foliation in equatorial direction (near 
Keffi Filani) is, according to this author, probably induced by the 
(Mesozoic) Ningi granite, the longer axis of which is due east-west, 
along its contact with the Precambrian gneiss. 

There is some doubt as to the age of these meridional Precambrian 
folds of the western Sahara and Nigeria. They have been found 
to be overlain by undisturbed Devonian beds and in a few localities 
also. by Upper Silurian graptolite shales. On account of their 
Predevonian age and meridional direction, they have been compared 
with the Caledonian system by Haug (see Suess-Sollas, p. 95). 
Suess, accepting this view, points out that while the Caledonides 
in Europe are Predevonian in age, the folds of western Africa are 
Preupper-Silurian. He continues: ‘“‘In accordance with the prin- 
ciples of tectonic classification we have hitherto adopted, we may 
assign them to the submeridional, sublinear system which was 
completed in Europe before the deposition of the Devonian, and in 
Africa even before that of the Upper Silurian. It may, however, 
be objected that the unconformity at the base of the African ranges 
may be much older than the graptolite shales; we shall therefore 
term them, following a suggestion in an instructive letter from 
M. Chadeau, the Caledonides of the Sahara or the Saharides.”’ 

It follows from this statement that the age of these folds 
is not known. All that is known is that they are Preupper- 
Silurian in age. We believe to have good reasons for concluding 
that they actually are of Precambrian age. While Suess refers 
only to the north-south direction of the Archean belt extending 
through the western Sahara and Nigeria and Togo to the neighbor- 
hood of the gulf of Guinea, one should consider in the same con- 
nection the north-south direction observed in areas outside of this 
belt, as farther east near Lake Chad (Williams), in southwest 
Africa and East Africa (see below). In fact, the predominant strike 
of the foliation 1s so uwndely north-south in central Africa that the 
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Encyclopedia Britannica (1910, p: 323) states this fact as a salsent 
feature of the geology of Africa. | 
The Precambrian basement complex, overlain unconformably by 
Mesozoic or younger sediments, but forming the surface rock over 
vast stretches of land, extends from the region just discussed east- 
ward to upper Egypt (Khartum) and the shores of the Red sea; 
southeastward to former German East Africa and ‘southward to 
South Africa. : | | he 
Wherever in these wide areas data on the strike of the Precambrian 
folds, foliation and major axes of intrusives become available, a 
dominant north-south direction is apparent. For Nigeria and 
western Liberia we have the investigations of J. Parkinson (1907, 
1908). From the Oban hills in southern Nigeria (adjacent to 
Kamerun), this author gives fifteen measurements of strikes of 
foliation throughout the large district; all of these strikes have the 
north direction as their main component, and the average direction 
is less than one degree west of north. - Locally, as in the Kukuruku 
hills in southern Nigeria where the two measurements of the foliation 
of the gneiss that were made gave N 45° W, considerable variation 
may occur, which, it seems, increases as the sea coast is approached, 
as in western Liberia, where Parkinson found a mean foliation 
striking N 68° E Gtrich (1887, p. 119, 120) reports a north- 
south strike of gneiss from several localities on the Niger below the © 
mouth of the Benué. A large portion of the Congo Free State 
has been traversed to the Nile by Preumont (1905, p. 641). He 
found (ibid., p. 655) that in this northeastern portion of the Congo 
basin “the granitic and metamorphic primary rocks are present 
across the whole country from east to west and from north to south, 
uncovered by any other rocks except the alluvial sands and clays 
and the nearly related ferruginous rocks.’’ Wherever the strike 
of the gneisses and other metamorphic rocks is mentioned, it is 
north-south and it is expressly stated (p. 653) that also in the valleys 
of the Kidju and the Kaja, western tributaries of the Nile, ‘‘ whole 
series of gneisses and metamorphic rocks are met with, striking nearly 
due north and south.” In the Nile valley itself, north of Lake 
Albert and south of the Sudan, a N 40° W strike was found to be 
“both regular and persistent.’”! NR AE ie 
Dantz (1907, p. 46) found an enormous area of gneiss developed 
in northern and central German East Africa, consisting of a central 
1A.-Holmes (The Pre-Cambrian and associated rocks of the District of 
Mozambique; Quar. Jour. Geol. Soc. London, 74:33, 1918) has found the strike 
in Mozambique to be most commonly along, or a little north of a northeast 


to southwest direction; though in the Ribawa district and near the coast belt, 
it swings around to a nearly north and south direction. 
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area where the strike-is ‘“‘ more frequently NNW-SSE than from 
W-E, and a peripheral zone with prevailing WNW-ESE strikes.” 
Tornau (1907, p. 65) designates much of this rock as typical granite, 
a fact which may explain the varying strike of the peripheral zone. 
For Rhodesia, in southeastern Africa, Chalmers and Hatch (1895, 
p. 200) furnish some data. Wherever the strike of the Precambrian 
is given, usually in connection with that of the strike of the metalli- 
ferous veins, it is north-south or northwest-southeast.} 7 

In German Southwest Africa, Voit (1905, p: 85) found a vast Sel 
of gneiss and schists, which he refers to the Archean era: . These 
metamorphic rocks are folded (see plate 23) and the folds and their 
massive granite injections: have a general northeast-southwest 
strike, which locally (see p: 97) changes to a north-northeast — 
south-southwest direction. | 

It is to be noted that this territory of German Southwest Africa 
adjoins South Africa where a younger system of east-west folds has 
developed but where, as Voit (1906, p. 106) observed, also. the 
“Fundamental gneiss’ is exposed in the Limpopo flats and there 
exhibits a vertical position and east-west strike. The significance of 
this east-west strike of the fundamental complex in South Africa will 
be discussed in an other connection. Suess (1909; p. 322), following 
Rogers, Schwartz and Voit, describes the syntaxis of the ancient 
(probably’ Prepermian) southern and western. marginal mountain 
ranges; the southern range (the Zwarte mountains) is folded from 
south toward north; the western (Cedar mountains) strikes north- 
northwest and the folding is from west. The. north-northwest 
strike of the Cedar mountains continues far north, across the Orange 
river; in the gneiss.: | 

The geology of Aftica may be summed up in the words of Gibson 
(1910, ‘—p. 323): “* The crystalline massif presents a.solid block which 

1 For the Precambrian terranes in the Egyptian desert region east of the Nile 
river and the Sinai peninsula, the facts have been assembled by Max Blancken- 
horn in the ‘Handbuch der regionalen Geologie.’’ (Aegypten. 9, Abt. 23 
Heft. Heidelberg 1921). Blanckenhorn finds that there is no uniform strike 
of the beds and mountain chains but repeated, abrupt changes, connected with 
dominant faults. He records, however, a south-southwest strike of the gneisses 
on-the east side of the Sinai ‘(ibid., p. 27), a north-south or north-northwest to 
south-southwest trend of the mountains west of the Suez canal and a north- 
south trend of the granite massives west of the Red sea (ibid., —p. 31). : There 
occur also fault blocks with east-west and northeast- southwest strikes of the 
Precambrian rocks. 

To the north of German East Africa, directly south of Abyssinia, J. Parkioco 
(Geology and Geography of the Northern Part of the East Africa Protectorate, 
with a note on the Gneisses and Schists of the District. Colonial Reports. 
Misc. no. 91, East African Protectorate, 1920, p. 20) has lately reported granitoid 
gneisses and other Precambrian rocks in strong development. The strike of 


the gneisses is mostly north-south or north-northeast in some districts; the 
quartzites of the Turoka series, however, strike northeast. 
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has remained elevated since early Paleozoic times and against which 
earth waves of several geologic periods have broken.’ (In the 
south folds through movement from south toward close of Mesozoic 
period, in the north the folds of the Altaide system of relatively 
recent date.) None of these earth movements affected the interior 
and throughout the vast interior Precambrian areas of central 
Africa the predominant strike of the foliation and folding is north- 
south. Toward the margins, we have seen, this strike may vary 
somewhat toward the west and east. 

As none of the Paleozoic and Mesozoic orogenic disturbances was 
able to enter the solid crystalline massif of Africa except at the 
margins, it follows that the predominant north-south foliation and 
folding of the metamorphic rocks 1s a primary structure of Precambrian 
age. 

Madagascar. Going east of Africa in our search for Precambrian 
lines of trend we meet in Madagascar a large area of rocks considered 
as of Archean age. The researches of Grandidier, Mullens, Cowan, 
Lemoine and others have shown that this Archean region extends 
over the central and eastern portions of the island and occupies 
about two-thirds of the latter. It is composed of crystalline schists and 
mostly gneiss. The Encyclopedia Britannica (v. 17, 1910, p. 271) 
gives the following general survey of the strikes of the Archean 
rocks: ‘‘ The general strike of the rocks is the same as that of the 
trend of the island itself (NNE-SSW), but in its western portion 
the strike is frequently from NNW-SSE.”’ Madagascar has not been 
folded since Precambrian time and the north-south fold system of 
the Archean rocks 1s therefore undoubtedly of Precambrian age. ) 

The Seychelles, situated far to the north-northeast of Madagascar, 
consist of granite and, lying in the direct strike of the backbone 
of Madagascar, undoubtedly indicate a further extension of that 
horst in the Indian ocean. 


d Precambrian Fold System of Australia 


Australia is described by J. W. Gregory (1910, p. 943) as “‘ essen- 
tially the fragment of a great plateau land of Archean rocks. It con. 
sists in the main of an Archean block or ‘ coign,’ which still occupie,g 


1J. W. Gregory (The Rift Valley and Geology of East Africa. Seeley, Service & 
Co. Ltd. London, 1921; Review, Amer. Jour. Sci., 5 ser. v. 2, 192I, p. 353), 
has explained the great Rift valley of Africa as connected with this dominant 
north-south structure of the continent, considering the rifting as having ‘‘ broken 
through an especially stable part of the earth’s crust, which consisted of a Pre- 
paleozoic mountain chain that extended from Asia Minor to Natal.’’ The rift 
was first formed as a long, low arch, with the axis trending north-south; the 
tension which caused the rupture was due to the formation of the South Atlantic 
and Indian oceans. 


- 


REPORT OF THE DIRECTOR I920-2I 103 


nearly the whole of the western half of the continent, outcrops in 
northeast Queensland, forms the foundation of southern New South 
Wales and eastern Victoria, and is exposed.in western Victoria, in 
Tasmania, and in the western flank of the southern Alps of New 
Zealand. These areas of Archean rocks were doubtless once con- 
tinuous. But they have been separated by the foundering of the 
Coral sea and the Tasman sea; and the foundering of the band 
across Australia from the Gulf of Carpenteria through western 
Queensland, and western New South Wales, to the lower basin 
of the Murray has separated the Archean areas of eastern and 
western Australia.’”’ The entire southwestern and western areas 
of the western moiety of the continent consist of granite and gneiss 
with overlying metamorphic schists and a belt of Paleozoic rocks 
along the west coast. The folds of western Australia are described 
as running north and south with a slight trend to west (Encycl. 
Brit., ibid.). Suess (v. 2, p. 259) states that these folds are convex 
. toward the east and Maitland (1917) describes the coastal region 
as being affected by Prepermian Carboniferous folding. (H. P. 
Woodward thought they were Devonian, but this can not be proved 
in the absence of fossils.) These folds, however, run conformable 
to the trend of the Precambrian strikes and may therefore be well 
considered as of posthumous character. This is especially suggested 
by the fact that the north-south.strike of the Precambrian basement 
complex apparently continues throughout the west of Australia 
and reappears from under the Mesozoic and Tertiary strata of the 
Nullarbor plains in the metamorphic rocks of southern Eyre peninsula 
in south Australia (Tilley, 1920, p. 450). Tilley considers this 
latter region expressly “‘as a southeasterly prolongation of the 
great Precambrian shield of western Australia.’”’ These meta- 
morphic beds (gneisses, schists and quartzite dolomites) of Eyre 
peninsula strike in a north-south direction, with a high angle of 
dip to the west (75° to vertical). 

Eastern Australia and Tasmania are traversed by cordilleras 
that are the result of late Paleozoic folding, but also there folds 
show nearly everywhere a meridional strike (see Suess, v. 2, p. 194), 
except in the north, in Queensland, where it changes to north-north- 
west; then to northwest-southeast and finally to west-east (see 
Encycl. Brit. v. 2, p. 732). 

Like Africa, Australia is a crystalline massif that has acted asa 
solid block and been invaded by later folding only in the western, 
southeastern and eastern marginal regions. The Precambrian folding 
appears like that of Africa to possess a prevalent north-south trend 
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of the folds and strikes; and since also the Paleozoic mountain systems 
follow this direction, .one may well ask if they have not simply 
followed the older trend lines (see postea, p. 114). This is.especially 
suggested by the bending of the folds into an east-west direction in 
northeast: Queensland, where, as we’ shall see. later, a block with 
dominant east-west folding of the Precambrian rocks, the Aequinoctia 
of Abendanon (see next chapter) is approached: Another significant 
fact. in this connection is the divergent strike of the metamorphic 
and younger rocks in New Caledonia. Suess (v. 2, p.’ 204, 205), 
following Heurteau,; points out that. the younger rocks (Triassic 
coal-bearing beds, and the nickel and chrom-bearing serpentines) 
strike with the major axifis of the island in a northwest direction; 
the mica schists and roofing slates (with inclosed crystalline lime- 
stones), however, which appear on the north coast, possess an entirely 
independent northeast strike, and only in the northernmost part of 
the island they also turn to northwest. Suess would not commit 
himself on the meaning of this observation; we incline to.see in the . 
strike of the metamorphic rocks a relic of the original Precambrian 
strike preserved in a block that remained unaffected by late folding, 
within the folded zones, # such as have been deseribed —— from the 
Rocky mountains, etc. ’ shies | 

If the Precambrian basement complex of citatiadie also possesses a 
predominant ‘north-south strike, as we have fair reason to believe, 
the question arises whether this block was not, .in Precambrian 
time, continuous with Madagascar and Africa, or, in other words, 
whether these three are not remnants of a much larger Precambrian 
block that-is characterized by its north-south trend lines.. No 
connecting links are found in the vast expanse of the Indian ocean 
between Madagascar and Africa in the west, and Australia in the 
east, but such a one is supplied by the Indian peninsula, which 
Suess has already shown to be a foreign element:in the framework 
of Asia. 

Suess (Suess-Sollas, v. 1, p. 56 has built upon the work af the 
many specialists of the geological survey of India a comprehensive 
picture of the geology of India, from which we take the following 
remarks. The Indian peninsula, which comprises the part south 
of the Ganges, is the foreland of the Himalayas to the north. The 
often high mountain ranges in the peninsula are, with the exception 
of the extremely ancient Ardvalli mountains in the northwest, 
not controlled by the strike of the rocks but by faults and erosion. 
The unfossiliferous Precarboniferous (Pregondwana) rocks are 
distinguished into the Archean (chiefly gneiss and very ancient 
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schists) and the Vindhyan group (sandstone, shale, limestone), 
which probably corresponds in age to a large part of the Paleozoic 
era, but has not yet furnished fossils. The gneiss-mass of the 
Archean is exposed from Ceylon along the east coast to near the 
bend described by the Ganges and at 16° latitude on the west coast. 
To this great dominant mass of Archean rocks, two smaller ones 
must be added; one situated in Bundelkhand, and the other dis- 
tributed in long folds and ridges forms the Ardvalli mountains 
on. the northwest border of the peninsula. Suess emphasizes the 
facts that these Aravalli mountains which strike with their compos- 
ing rocks in N 36° E direction ‘present us with one of the most 
ancient folded ranges to be seen anywhere on the globe”’ (ibid., 
p. 402) and “that the strike of these primaeval folds is completely 
independent of the trend of the existing great mountain ranges of 
India ’’ (ibid., p. 403). Far to the north, on both sides of the river 
Chenab, in the isolated Kordna mountains, we find even a mountain 
range composed of rocks which resemble the ancient quartzites and 
schists of the Ardvalli and whose ridges strike northeast-southwest 
and approach to within 65 kilometers of the outer border of the 
great folded mountains of the Himalayas. 

Lake (1893, p. 309), who since Suess has discussed ie “ Growth 
of the Indian Peninsula,’ divides the Pregondwana division into 
the Gneissic, Dharwar “ Transition’? and Vindhyan series; and 
distinguishes three main masses of gneiss, namely, the southern 
mass, the Bundelkhand mass and the northeastern mass. The 
southern mass is described as consisting of gneissic and granitoid 
rocks, traversed by a number of nearly parallel bands of schist, 
together with conglomerates, hematite beds and lava flows, to 
which has been given the name Dharwar series. ‘‘ The direction 
of the bands is NNW-SSE; and it is clear that the Dharwars originally 
covered the whole, and that they were afterwards thrown into folds 
running NNW-SSE. ... The folding and denudation of these rocks 
was completed before the deposition of the next set of beds, 
which were laid down as a fringe on the N, NE and E sides of the 
gneiss mass. . . . Those on the east side (Kadapah basin) lie quite. 
flat on the gneiss in the western part, on .the eastern side they 
are folded, the direction of the folds is N-S. The same condition 
holds true of the Godavari basin; to the north of the southern gneiss 
mass. On the northeast of the gneiss mass (in the Kaladgi basin) 
the beds have been thrown into folds running W by N to E by S.” 

The direction of the = tOlds. of the Bundelkhand mass is: not given 
by Lake. ) 
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“To the north of the Bundelkhand we find very much the same 
thing,” states Lake. ‘‘ Close to the gneiss, at Gwalior, we have 
almost undisturbed Pre-Vindhyan beds while further away; in the 
Arvali hills, the Pre-Vindhyan beds are strongly folded. the folds 
running about NE-SW. . . . In the space between these folds (the 
folds to the SE and the folds to the NW), we find a large spread 
of Vindhyan rocks. These are little disturbed and may at one 
time have covered the whole of the gneiss mass.” 

Summing up, we find in India, as in Africa and Australia, a Pre- 
cambrian basement complex, consisting distinctly of an older series 
of gneisses and of Archeozoic aspect and a-.younger series of less 
metamorphosed rocks apparently corresponding to the Proterozoic 
series of other continents, while the Vindhyan series may be Paleozoic 
in age, at least in part. The two earlier series are thrown into 
folds that are Precambrian in age and entirely independent of 
the much later Himalayas and other north Indian folds. These 
early folds have clearly a dominant north-south direction, running 
directly north-south in the Kadapah and Godavari basins; north- 
northwest — south-southeast in the southern gneiss mass, northwest- 
southeast in the Kaladgi basin and N 36° E in the Ardvalli mountains. 

If this last inference is true, it follows that the Indian peninsula 
agrees in tts Precambrian fold direction uth that of Africa, Madagascar, 
and western Australia; and the conclusion would seem proper that 
all these areas once belonged to a segment of the earth crust that reacted 
as a unit to the diastrophic agencies. 


e Aequinoctia 


We have so far left out of our consideration the large area north 
of Australia, east of India and south of China. In our preliminary 
paper (p. 4) we had mentioned the presence of blocks in Cambodia 
and Borneo that apparently had remained undisturbed by the later 
folding that overran all this country. These blocks are pointed 
out as such by Suess. The mass of Cambodia (Suess, v. 3, p. 285; 
Suess-Sollas, v. 3, p. 225) consists of widely distributed occurrences 
of granulite and granite along the lowest course of the Mekong 
river. This mass lies in the region of the separation of the ranges 
of the Altaids of southeastern Asia. There are, it seems, no data 
as to the predominant strike of this mass available at present. 

Another block or Archean horst that seems to separate the folded 
ranges, somewhat after the fashion of the larger mass of Cambodia 
seems, according to Suess (see Suess-Sollas, v. 3, p. 253), to lie in 
the southwest of Borneo. 
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The East Indian Archipelago has since been discussed by E. C. 
Abendanon (1919, p. 562) in his paper, ‘“‘ Aequinoctia, an old Paleo- 
zoic Continent.” 

Abendanon takes as a starting point his own observation that 
through the whole of central Celebes there extends a formation of 
crystalline schists that are strongly folded and that by their east- 
west strike indicate an oldest folding running in that direction. 
After eliminating a number of rocks that do not belong to the gneiss 
and crystalline schists, but originated from’ more recent contact 
zones and that have led to considerable confusion, the author finds 
that ‘it must be accepted that there exist in the Dutch East Indian 
Archipelago three series of rocks which are unquestionably of similar 
age, and which form the basis of the other geological formations.”’ 
He continues: “ Of these, the gneiss and the mica schists are the 
earliest member. This double series appears as large complexes, 
principally in the north of Sumatra, the southeast of Borneo, on 
very extensive areas in central Celebes, and in the islands of Boeroe 
and Ceram. As in other places, it is possible to see the lowest 
strata, viz. the gneiss formation, in this latter island and elsewhere 
in the Archipelago, but especially and very clearly in central Celebes. 
In its upper part, the crystalline schists seem to grade into the ‘ old’ 
schists, which constitute the second essential member of the oldest 
formations.’’ ‘These schists, particularly the mica schists in central 
Celebes, occupy such an extensive surface and reach such a great 
thickness (certainly some thousands of meters) that they can not 
have originated from contact metamorphism, as the younger meso- 
zoic metamorphic rocks of these regions have, but must be the result 
of regional metamorphism of ancient date. 

Suess (v. 3, pt 3) had already mentioned, as Abendanon points 
out, the presence of a large massif of Archean rocks with east-west 
strike in the islands of Boeroe and Ceram. Similar rocks having 
the same strike are recorded from the Peling-Misool islands (Suess, 
v. 3, pt 3) and the northwestern peninsula of New Guinea. New 
facts have led Suess to the suggestion that the territory extending 
from Celebes to southeastern New Guinea and beyond (island 
Rossel) may be a geological entity and Abendanon has fully verified 
this hypothesis by finding the east-west strike repeated ‘‘in a very 
remarkable way in the schists and gneiss formations” of central 
Celebes, “ although the older ranges of central Celebes and Ceram 
_have a northwest to southeast direction, owing to the post-Lutesian 
folding.” 

From these facts Abendanon arrives at the important conclusion 
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that “‘ until the contrary is proved, one must infer, that the 
gneiss and schist massifs from central Celebes to the island of Roon, 
are parts or horsts of an old massif which stretched formerly through- 
out this whole extent. . . . Without being able to assert it dogmati- 
cally, one may say that this old massif, folded 1n an east-west direc- 
tion, is prolonged to the west, and that it reaches the middle of 
Borneo, where Molengraaff and other explorers have also found 
tectonic entities striking almost east and west.” By tracing the 
early Paleozoic rocks of Cambrian, Ordovician and Silurian age 
to the north, south and southeast of the East Indian Archipelago 
and noting that these rocks, as the Cambrian in the north lean 
against and although often strongly folded, still retain their fossils, 
but are as such entirely absent in the Archipelago; it is concluded 
(ibid., p. 576) (1) that the gneiss, the mica schists, the phyllites, 
and the real “old’”’ schists (thus with the omission of the rocks 
which do not make part of them) must be Archean and Precambrian 
rocks; (2) that they once built up an old Paleozoic continent, which 
extended at least over an area of 45° in latitude, between the tropics 
from the southeast of Asia to the east of Australia, and from Sumatra 
to the Philippine islands; (3) in the central part of this continent, 
north and south of the equator, mountain ranges of an almost 
east-west direction must have played an important part in this 
very old continent. Later Cambrian, Silurian and Devonian trans- 
gressions passed over the border areas, and folding occurred in these 
border sediments; then in the Middle Carboniferous, denudation 
and leveling took place and lastly, in Upper Carboniferous and Per- 
mian time the continent itself was invaded. For this continent of 
the old Paleozoic, Abendanon proposes the name Aeguinoctia. 

Schuchert (1916, p. 98) has in a series of small charts of the . 
paleogeography of Australasia traced the history of this continent 
and graphically brought out its relative constancy in early Paleozoic 
time. | 

The problem which above all interests us here concerning the Paleo- 
zoic continent Aequinoctia and that is indicated by the presence of 
the Precambrian rocks of the Archipelago and the absence of earlier 
Paleozoic rocks and fossils, is whether the uniform east-west folding 
of the Precambrian rocks that extends over such a large area, is 
the primary folding of these rocks, or a superimposed early Paleozoic 
folding. In the former case, the conclusion that we have here a 
separate Precambrian entity located between that of Eurasia and 
that of Afro-Australia is justified; in the latter case this Precambrian 
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basement complex may be either independent, or may have been 
a further extension of either of the two others. : 

The fact that Cambrian deposits are entirely lacking upon central 
Aequinoctia, but can be found leaning against it in the north (see 
Abendanon, p. 577), is in itself evidence that this Paleozoic con- 
tinent extends backward into Precambrian time as a land mass. 
Schuchert’s chart shows this continent, in Cambrian time to have 
extended from northern Siam and Cochinchina across the entire 
East Indian. Archipelago to eastern Australia and New Zealand. 
It is separated from the Indian peninsula by the Cambrian invasion 
from China and from western Australia by the Cambrian trans- 
gression of middle Australia. Its extension toward the Pacific 
as pointed out by Abendanon is unknown. 

As the. Cambrian transgressive beds rest in Asia and Australia 
not on a transitional series from Precambrian to Lower Cambrian 
beds such as have been asserted to have been found in parts of the 
Rocky mountains, but the. contact is distinctly unconformable, it 
is clear that the Precambrian ancestor of Aequinoctia was connected, 
at least in the last period of the Precambrian, by land with the 
Indian peninsula and West Australia. The latter two have, however, 
been shown before to have probably formed an entity with Africa 
and Madagascar as indicated by the predominant north-south strikes 
of their Precambrian rocks. One may, therefore, well ask himself 
whether the east-west strike of the Precambrian rocks is not of 
later than Precambrian age and thus no criterion for the Precambrian 
independence of this Paleozoic continental mass. 

As the East Indian Archipelago was not invaded until: the Car 
boniferous period, the folding may have taken place at any time 
during the preceding part of the Paleozoic era. The mountain 
folds of eastern Australia from Tasmania northward, have Cambrian, 
Ordovician and Devonian beds folded in with the Precambrian 
rocks, and these mountain folds while striking north-south in south- 
eastern Australia, turn northwest and finally east-west as they 
approach the East Indian Archipelago, as we have seen before. 
We believe that this fact suggests a Precarboniferous Paleozoic 
age for the initiation of the east-west fold system of the Archipelago 
that. may have been so powerful that it involved the Precambrian 
basement complex and overpowered and obliterated the earlier 
strike directions, as has been done in other younger fold systems. 

_ The east-west direction of the Precambrian rocks extending from 
Borneo to New Guinea is repeated (see Abendanon, p. 567, footnote) 
in the isle of Java, and in the chain of the small Sunda islands. 
Therewith, however, it seems to fall in with the general sigmoidal 
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flexure of the chains performed by the southeast Asiatic fold system 
between continental Asia and Australia. 

For the present, we therefore believe the evidence is not sufficient 
to claim the Precambrian age of the east-west direction of the folds 
of that system or for the assumption of the existence of a separate 
Precambrian earth segment in the East Indian Archipelago.! 


f Precambrian Fold System of South America 


It has long been known that South America is built on essentially 
similar lines in its present framework as North America. Suess 
(v. 2, p. 139 of English trans.) has pointed out that not only the 
Cordilleras of the west are the result of an identical movement 
but he also states, following Derby, that the Predevonian mountain 
chains of the east are built so that ‘‘ the older rocks lie toward the 
east, and the folding movement was directed toward the interior ”’ 
and that this important observation ‘‘ assigns the Serra do Mar in 
the continent of South America a position similar to that occupied 
in North America by the Appalachians.” 

Between these marginal fold systems we find again, as in North 
America, a great Precambrian basement complex, “‘ die alte brasilische 
Masse” as Suess calls it, largely covered by younger formations, 
but still exposed over immense areas. 

Branner (1919, p. 203), in his comprehensive “ Outlines of the 
Geology of Brazil to Accompany the Geologic Map of Brazil ”’ has 
pointed out our present great lack of knowledge of this great basement 
complex. He writes: “‘ The rocks referred to the Archean in Brazil 
are granites, gneisses, quartzites, marbles and crystalline schists. 
Too little is known of these old rocks at present to warrant such 
a separation of them as has been made of similar rocks in North 
America; for that reason they are called the Brazilian complex. . 

But little is known of the structure of the Brazilian complex. 
Much information on the subject is scattered through the literature, 
but widely separated areas can not be confidently tied together with 

1J. Wanner (Die Geologie von Mittel-Celebes nach den neueren Forschungen 
E. C. Abendanons und anderer. Geol. Rundschau, 10:45, 1919) has meanwhile 
claimed that Abendanon’s inference of .an east-west mountain system of Pre- 
cambrian age is based on insufficient data, since most observations fail so far 
to indicate a regularity or constancy in the strike of the Precambrian rocks. 
The hypothesis of an east-west fold system is, according to Wanner, not supported 
by the boundaries of the gneiss-granite and schists, which have northwest- 
southeast directions and by the results of Abendanon’s journey which show 
that in. the schists always younger zones appear from west to east, indicating 
a general north-south trend of the folds. 

It will be noted that if Wanner is right in his conclusions, particularly the 
last mentioned, Aequinoctia clearly falls in with the general Precambrian fold 


direction of Africa, India and West Australia and probably was a part of the 
ancestral Gondwana land, as we had believed before seeing Abendanon’s paper. 
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the data now available. Even the ‘ chief lines of elevation or folding ’ 
suggested by Dr John W. Evans, are not supported, so far as Brazil 
is concerned, by our knowledge of the local details. Over much 
of the Archean area are scattered infaulted remnants of old Paleozoic 
rocks.” 

It appears from Branner’s survey of the basement complex of 
Brazil that the time has not yet come to draw conclusions as to the 
original directions of trend of the Precambrian rocks. Nevertheless 
there exist a few data of observations that at least promise to give 
a hint as to the possible directions. These we shall briefly cite. 

Evans (1906, p. 89) found along the Madeira in Matto Grosso, 
near the boundary of Bolivia and far away from the Cordilleras, 
outcrops of the Precambrian complex, that show a northwest strike 
in their foliation or one that is parallel to the western Cordilleras. 
He believes that he can recognize this as the predominant trend 
far to the northwest by the direction of the ridges and the courses 
of the rivers. Suess (v. 3, pt 2, p. 533) holds the view that this 
strike is already controlled by the orogenic movements of the Andes 
and he pictures the overwhelming of the western portion of the fore- 
land “ Brazilia”’ by the gigantic folding movement of the Andes, 
that was dir ected eastward in the Argentine chains and the adjoining 
country to the north. He considers the isolated Sierra de Cérdoba, 
which consists almost entirely of Precambrian rocks and whose 
folds strike predominantly N 25° W, as also due to the extensive 
folding of the foreland and points out this folding as a unique 
feature. 

Under these conditions the strikes of the western portion of the 
Brazilian mass can not be safely considered as indicating the Pre- 
cambrian strike directions of the rocks. 

We find not much better evidence in the east. The mountain 
ranges (Sierra do Mar, Sierra de Mantiqueira, etc.) that parallel 
the coast and which have been so carefully investigated by Orv. 
Derby, consist of folded Precambrian rocks striking in a northeast 
direction. But the Silurian has been found to be folded in with the 
Precambrian and it is therefore indeterminate to what extent the 
folding dates back to Precambrian time. We saw before that 
Suess compares these mountain ranges to the Appalachians. 

Likewise the east-west folds of the Precambrian in northern 
Brazil and Guiana are by the infolded Paleozoic beds proved to 
be of younger than Precambrian age. 

In the province of Buenos Aires, in Argentina, two ringes, the 
Sierra de la Ventana and Sierra Tandil, exhibit Precambrian rocks 
together with Silurian quartzite in folds that strike northwest- 
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southeast. The southernmost of these, the Sierra de la Ventana, 
is according to Suess (v. 3, pt.2, p. 546) a branch of the Andes; 
the Sierra Tandil, however, is regarded by him as a border formation 
of the Brazilian mass, the latter itself having been reached in a 
boring at Buenos Aires at a depth of 300 meters. 

While there is thus no doubt of the exsicass of a great Precambrian 
es complex, the ‘‘ Brazilian mass,” in South America, the 
folds and strikes of this complex seem everywhere so involved 
with later orogenic movements that no safe conclusion can be 
reached regarding the Precambrian fold directions. We believe, 
however, that some of this folding bears the earmarks of posthumous 
orogenic movements and may thus indirectly give a suggestion of 
probable Precambrian trends! (see next chapter). 


Evidence from Posthumous Folding 


Richthofen not only recognized the remarkable persistency of 
the northeast-southwest folding in the Precambrian basement 
complex of northeastern China, but also observed that the later 
mountain ranges are inclined to fall in with the same direction. 
R. Godwin Austen (1856, p. 62), however, in his famous treatise, 
‘On the Possible Extension of the Coal-measures beneath the South- 
eastern Part of England”’, had recognized already long before that 
younger folds of Mesozoic age extend from Belgium into southern 
England and follow the trend of the ancient Paleozoic folds; and 
he had ‘“even maintained ’’ (see Suess-Sollas, v. 11, p. 93) “as a 


1E. Jaworski (Das Alter des stidatlantischen Beckens. Geol. Rundschau, 
12:68, 1921) states that the north-south trend of the Precambrian beds, south 
of Cape St Roque (the farthest eastern region of Brazil) is established. 

The same author points to the occurrence of a gneiss block on Tristan d’Acunha, 
to the granite foundation of Ascension island, the peridotite composition of St 
Paul and the finding of coarse sands of plutonic rocks and~crystalline schists 
at the bottom of the south Atlantic (by Phillipi, see Andrée, Geologie des Meeres- 
bodens, v. 2, 1920) as connecting elements between the Precambrian massifs 
of Africa and Brazil and as indicating the late existence of a South-Atlantic 
land of Precambrian rocks. 

H. Keidel (op. cit., 1913 and 1916) has found that the Precambrian folding 
(extending to Permian time) and strike is dominantly northwest, in contrast 
to the north-south strike of the Tertiary Andine folds, in western Argentina 
and the Pampine sierras, with a subordinate northeast-southwest strike of Pre- 
cambrian faulting. G. Bodenbender (El nevado de Famatina, Bol. Acad. Nac. 
Cient. Cordoba, 1916, p. 100-82; review by H. Gerth in N. Jahrb, 209-11, 1921) 
records north-south folding in the Precambrian of the Pampine sierras. The 
prevailing northwest strike of the Precambrian can be traced to the Upper 
Marafion, as we saw before. The Precambrian of Argentina and western Brazil 
may then exhibit either marginal phenomena of the Archean Gondwana structure, 
with an average north-south direction, or have been part of another continental 
mass, extending westward. The former conclusion seems to be supported by 
Keidel’s last important publication on the precordillera of San Juan and 
Mendoza in western Argentina (ibid., 192I, p. 97) in which he considers this 
range and its component Ordovician, Silurian, Devonian and Gondwana glacial 
beds as indicating the western border of a part of the Gondwana continent. 
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universal law that when any zone of the earth’s crust is considerably 
folded or fractured, subsequent disturbances follow the previous 
lines, and this simply because these lines appear to be lines of least 
resistance.’ Suess (loc. cit., p. 95) emphasizes the wonderful con- 
stancy of this folding which extends first with a west-northwest 
and then a west strike through the south of England to Weymauth 
and the Mendips and states, ‘‘ The region was folded, as we have 
seen, at the close of the Carboniferous period, was covered with 
younger sediments and subsided; then there occurred in the same 
place a folding of the younger sediments, and this more recent folding 
coincides in direction with the older folding. which preceded it.” 
He proposes to term this phenomenon posthumous folding, adding, 
“It is very likely that in most other mountain systems repeated 
movements in the same direction have occurred at very different 
times; but seldcm do we witness so striking an episode as is here 
presented in the subsidence of a great segment of a mountain arc 
between successive periods of folding; and in this example we find 
already displayed the extraordinary constancy in the direction of 
the folding force.” 

In applying this important principle in the relations of the 
Paleozoic mountain systems to the Precambrian fold directions 
one can not help but be astonished at their general parallelism; 
and this coincidence of trends can not be attributed to Paleozoic 
folding that overwhelmed the Precambrian complex since the 
Paleozoic folding has as a rule affected only the marginal regions, 
as is most clearly evidenced in the cases of North America, Africa 
and Australia but also seen in the southeast and southwest portions of 
the Eurasian basement complex and probably in the eastern margin 
of South America. 

In the case of the Appalachians it has been persistently claimed 
by the best authorities on the stratigraphic relations of their com- 
ponent formations, as notably Ulrich (1911) and Campbell (1894), 
that these prove that the folding ‘‘ has been practically continuous 
from since early Paleozoic times’? (Campbell, loc. cit.). Ulrich, 
in the diagram of the inland migration of folding in southeastern 
North America (1911, fig. 18, p. 440) extends the folding from 
‘earliest Cambrian ”’ to “late Tertiary.’ ! 

If we further consider that we find at the beginning of Cambrian 
time two geosynclines, one in the place and direction of the Appala- 

1 Also in regard to the Variscan folding of the ‘‘ Rheinische Schiefergebirge ”’ 
analogous observations have been made by W. Bornhardt and especially by Denck- 
mann (1912), who have found that the Variscan folding of Carboniferous age 
was there preceded by Devonian folding, and in the Saar basin followed by 


Permian folding; the latter folding not being observable in the Rheinische Schie- 
ergebirge on account of the absence of younger beds (s22 A1ici3, >. 3 


It4 NEW YORK STATE MUSEUM 


chians and their northern and southwestern continuation, and another 
in that of the Rocky mountains, as has been so clearly demonstrated 
by Walcott (1891, pl. 3; see also Schuchert, rg10, pl. 51); and that 
beth these depressions exactly follow the trends of the Precam- 
brian folds in the east and west, the conclusion seems unavoidable 
that these later fold directions were inherited, at least to a large 
extent, from Precambrian time. Likewise the generally westward 
trend of the Arbuckle and Ouachita mountains in Oklahoma, which 
are considered as indicating the western extension of the Appala- 
chian system stands in remarkable agreement with the east-west 
trend of the Precambrian folds of the middle segment of the con- 
tinent as seen north and south of Lake Superior, and it would seem 
that even where the later pressure came from a somewhat different 
direction, the folds would, at least in part, tend to fall into the old 
direction, which is that of least resistance in that case. This would 
at least be indicated by the observation of C. W. Honess (1920, 
p. 121) that in the southern Ouachita mountains a high angle is made 
by the east or southeast trending axes of many folds with the axis 
of the principal anticlinorium which trends northeast. 

If the principle of posthumous folds, which to us seems rather 
one of persistent or inherited folding, with “‘ prenuncial”’ as well 
as “ posthumous”’ folding, preceding and following the main orogenic 
outburst; if this principle has the wide application that it seems to 
us to possess where Precambrian and Paleozoic folding are compared, 
then vice versa we may well draw conclusions as to the probable 
Precambrian fold directions in cases where Paleozoic folding agrees 
in its direction with that inferred for the Precambrian folding from 
other inferences, without committing the error of a circulus vitiosus. 
This may well be the case with the Paleozoic folds trending in 
northeast and north-south direction, of eastern Brazil and it would 
fully explain the north-south direction of some of the folds in the 
western Sahara, if these should be found to contain Paleozoic elements. 
It should be further noted that the Paleozoic north-south folding 
of eastern Australia agrees with the north-south Precambrian folding 
found from western Africa to South Australia. We are inclined 
to see in these Paleozoic folds of both eastern Brazil and eastern 
Australia segments of larger fold systems that in these parci ey 
regions have fallen in with previous fold lines.! 


‘Extremely powerful folding, of course, will follow its own lines as we have 
seen in India where the Himalayas have overridden the Precambrian folds 
from the north; or in Europe where the Carpathians and Alps have overwhelmed 
the Variscan system to a considerable extent. On the other hand, we have 
seen there may remain Precambrian blocks unaffected by later waves of folding, 
Surrounding them, as in the case of the Bohemian massif and of the block of 


Montana and Wyoming. 
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We have seen in the chapter on the Precambrian fold systems of 
Eurasia, how the later folds of the Urals and the Timan, in a large 
part, coincide with the Precambrian folding of the region, which 
is a western continuation of the Sayan system of the Angara shield; 
and it is also noteworthy that the Predevonian Caledonian folding, 
which according to Suess (v. 3, pt 2) is intercalated between sup- 
posedly Laurentian remnants and the western portion of the Asiatic 
structure, follows in general the trend lines of eastern Laurentia. 
Likewise, the metamorphic rocks of Tonking and Cochinchina, 
together with younger rocks, strike like the original Precambrian 
basement complex of eastern Asia, that is, toward northeast, the 
metamorphic rocks of Formosa to north-northeast and those of 
Japan to east-northeast; thus all remaining in the same quadrant 
with the Precambrian folding. 

It may therefore be stated as a general proposition that apparently 
a great portion of the Paleozoic folds do not diverge greatly in thetr 
directions from the preceding Precambrian trend lines and thus have 
remained, to a large extent, under the influence of the original 
trend lines inherited from Precambrian time. 

It is readily seen that the evidence of the posthumous folds 1s 
largely corroborative of the conclusions drawn in regard to the 
existence of large entities of Precambrian fold and foliation systems, 
in so far as it shows the marginal regions of these large entities 
invaded by folds that run approximately parallel to the original 
Precambrian fold directions. 

In summing up the conclusions from the Precambrian and post- 
humous Paleozoic folds we have reached thus far the following 
propositions: 

The Precambrian fold and foliation systems prove that there 
existed in Precambrian time several large crustal segments that 
reacted as entities against the universal Precambrian folding of the 
crust of the earth. These entities comprise as far as known, Eur- 
asia, North America-Greenland, Africa-Madagascar-East India-West 
Australia. Certain nuclear or central parts of these large entities 
became early so intensely folded, that they became “‘ stiffened ”’ 
blocks (Suess & Stille, r909) and have been avoided by all younger 
folds. The most noted of these ‘“‘ shields”’ are the Angara shield 
in Asia, the Baltic shield in Europe and the Laurentian shield in 
North America. The greater part of Africa represents a similar 
shield that has remained free from younger folding and acted as 
a folded older block in the north and south against younger folding. 

We have further seen that where these large entities were affected 
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by Paleozoic folding, which mainly occurred in the marginal regions 
only, these Paleozoic folds on the whole correspond with or appear 
to be controlled by the earlier Precambrian folds. 

It has been urged by the writer that these enormous areas of 
uniform or continuous Precambrian fold directions represent Pre- 
cambrian segments of continental size and the term arch-continents 
has been proposed for these vast bodies in the preliminary paper 
in the sense that they were ancestral to the later Paleozoic continents. 
We shall now investigate the relations of these supposed Precambrian 
continental masses to the recognized continents of Paleozoic time. 


Relations of Precambrian Continents to Paleozoic Continents 


Suess (Suess-Sollas, v. 1, p. 600) has from his classical survey 
of the present fold systems of the earth distinguished the following 
units among the continents: 


“The first of these is Indo-Afreca, the greatest tableland of the 
earth, limited on its northern border, from the point where the 
Wady Draa discharges into the Atlantic ocean to the mouth of the 
Brahmaputra, by the folds of Eurasia advancing to the south, but 
elsewhere, as far as it is known to us, surrounded solely by faults 
and divided in two by the Indian ocean. 

“The second unit is South America, a shield, as it were, girdled 
on three sides by mountain ramparts; broken off without perceptible 
trend lines on the east and northeast, and with open virgation of 
the branches of the mountains to the southeast between Cape Horn 
and Cabo Corriéntes. oF 

“The Cordillera of the Antilles shows a closer affinity to South 
than to North America. 

“The third unit is North America; so far as folding is known in 
this continent it appears to be everywhere directed to the west, 
with a few exceptions caused perhaps by local overthrusting on to 
the subsidence at the outer border of the Rocky mountains; this 
westerly movement began in extremely ancient times, and manifests 
itself from the Atlantic coast to the Pacific, from the Appalachians to 
the Sierra Nevada and the coast chains. ‘Toward the north, however, 
a very extensive ‘ plate’ without folding appears, which stretches 
nearly to the Arctic Archipelago. . . ; f 

“Least obvious as an organic whole, notwithstanding the extra- 
ordinary magnitude of the folded area on its southern border, is the 
unit of Eurasia. Here we are in the presence of much greater com- 
plexity and diversity; the description of its various parts is’ not 
yet advanced far enough to enable us to bring it into comparison 
with the other continents. For the same reason I must provisionally 
pass over Australia! in silence.” i | 


1 Australia is shown by Suess in the fourth volume to be a remnant block 
surrounded by three arches of the Oceanides in the east. 
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From our survey of the Precambrian folding we have arrived 
at the distinction of similar units for Precambrian time namely, 
(x) the North American-Greenland unit, (2) the Eurasian unit, 
(3) the African-Indian-Australian unit. South America remained 
undefined as a unit through lack of evidence of original Precambrian 
folding, but the Paleozoic folds of the east coast, if posthumous in 
character, suggest its relation to the African-Indian unit. 

We shall now compare these units, which we have considered as 
Precambrian continental units, with the Paleozoic continents in 
general and the early Cambrian continents in particular. 


i i 


Dood 


Fig. 2 Continents in Lower Cambrian time, after Frech, Arldt, Bélsche, 
Schuchert, Ulrich and Holtedahl. 
A Lower Cambrian transgression of eastern Asia. 


Walcott (1891) has published the first map of North America 
in Lower Cambrian time, on which the principal fact of the wide 
extent of the continent and of the presence of two interior con- 
tinental seas that filled the two long troughs in the east and west 
was clearly brought out. These invasions did not occur along the 
continental margins but entered the continental platforms. Schu- 
chert (1910) has through the accumulation of many new facts, 
mainly by Walcott, improved on the first map and Ulrich (1919, 
fig. 4) has lately published a map suggesting that the long arms of 
the sea distinguished by Walcott and Schuchert, were much more 
restricted as assumed before, and the eastern arm was separated 
into three different minor invasions. However that may be, all 
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these authors agree according to their maps in the assumption 
of a former greater extent of the continent in early Cambrian time. 
Schuchert states (ibid., p. 517) that ‘‘ from the extent and position 
of the Lower Georgic invasions, it is inferred that the North American 
continent was larger during the late Proterozoic than at any sub- 
sequent period.”’ ‘There is no doubt that North America extended 
not only considerably to the east of the Atlantic states in 
‘Appalachia’ but also in Arcadia, and especially in the far north- 
east, where it reached over Greenland to Europe. Holtedahl’s map 
extends the Lower Cambrian continent over Iceland around Scotland 
to southern Norway. In the west the continent also reached beyond 
the boundaries of the present continental mass, as is evidenced 
by the absence of massive Cambrian deposits in the coastal regions. 

In his ‘ Paleogeography of North America’ Schuchert has 
repeatedly pointed out that the Precambrian era closed with a great 
continental elevation. He states (ibid., p. 482), ‘‘ Laurentide 
revolution.—This was one of the ‘critical periods’ of the earth 
when the seas were withdrawn from North America for a very long 
time. During this interval, of which only the later or eroding 
portion is known, the continent was larger than at present, possibly 
as great, as at the close of the Paleozoic, or even greater than at 
that time.”’ 

In its general form, its northeast extension across the northern 
Atlantic and its eastward extension into the Atlantic, this early 
Cambrian continent fully agrees with the Precambrian continent 
inferred by us from the trend lines of the Precambrian folding and 
foliation. It was therefore already in Cambrian time a continental 
mass of long existence; dating back, even into Archeozoic time 
according to the evidence from the Archean folds. | | 

As a perusal of Ulrich’s and Schuchert’s authoritative charts will 
readily show, this continent has in its main body persisted through 
alllater time as a distinct entity. It has been invaded by epicontinen- 
tal seas from various directions, principally the four cardinal directions, 
but has frequently again emerged. The one great exception is the 
large continental extension to northern Europe across the north 
Atlantic. This mass of continental size existed as an undoubted 
land mass until Devonian time, where as the ‘“ Eria’’ of some 
paleogeographers and the “ Atlantis”’ of others (see fig. 1), it com- 
prised even the greater part of Great Britain, Scandinavia and 
northern Russia. The Atlantic was then restricted to the 
“Poseidon ”’ of Schuchert whose northern boundary extended straight 
across from Labrador to middle Ireland. In more restricted form 
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Eria can still be traced until Triassic time. As Holtedahl (1920, p. 21) 
points out, this part of the crust had through long geologic periods 
- the tendency to rise; but like the eastern part of Appalachia it has 
now sunken deeply. Suess, clearly recognizing the connection of 
the Armorican folds in the Bretagne with the Appalachian folds in 
America — with their northeast bend in Gaspé and Newfoundland — | 
drew the northern shore line of the Poseidon along this sunken 
Devonian mountain range (see Suess, rgt1I, p. 102) and derived 
the northern Atlantic ocean from the breaking down of the Paleozoic 
continental mass of ‘‘ Atlantis.”’ 

While the great unconformity of the Cambrian and later Paleozoic | 
overlapping formations upon the Precambrian is clear evidence that 
the Cambrian sea invaded upon an old land mass that had undergone 
considerable, if not in some parts enormous denudation, it is still 
possible that some of the Precambrian rocks are marine deposits | 
that, if they contained fossils and could tell their story would show 
the Precambrian continent of North America to have been invaded 
by the neighboring oceans, the same as after the Precambrian. No 
less an authority than Walcott has, however, steadily maintained 
that all the Precambrian sediments on the continent are nonmarine; 
and he seems to be supported by abundant evidence from various 
sources. There is further clear proof of shallow water origin of the 
sedimentary beds of the Precambrian in ripple marks, mud cracks, 
the lithology, etc., as far west as the Inyo range in California (Knopf 
& Kirk, 1918, p. 23), and in the immensely thick (37,000 feet 
according to Walcott) Belt terrane which formed in a relatively 
narrow Precambrian geosyncline within the continent (W. H. 
Emmons & F. C. Calkins, 1913, p. 29), as well as in the Proterozoic 
beds in Utah (F. L. Ransome & H. S. Gale, 1915, p. 169), and 
generally in the Rocky mountain plateau region. To this evidence 
of shallow water origin must be added that of direct land formation. 
The latter is seen in the successive great unconformities of which 
at least four are fully recognized; in the well-known discovery of 
glacial beds (bowlder conglomerate or tillite) of Proterozoic (Lower 
Huronian) age in Canada by Coleman, and in the observation of 
proofs of land-formed rocks by our best authorities of the American 
Precambrian. To cite afew examples, Leith (1913, p. 333) suggests 
that “‘ the unconformity at the base of the Cambrian was developed 
by a process of cut and fill,” and that ‘‘ the common occurrence of 
late Precambrian terrestrial sediments is more than a coincidence, 
but is related to the development of the basal Paleozoic uncon- 
formity.” Lane (1911, p. 32) states that after discussions with 
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Huntington, Barrell and Leith and by his own widening experience, 
he is “‘ now inclined to consider the Keweenawan ‘as more largely 
a land surface formation’? than he did in earlier writings; and 
Van Hise (see Leith, 1920, p. tor) believed that the “ Precambrian 
rocks and history, from earliest known vestiges, indicate the same 
behavior and conditions of development as in.later times” and 
“that Hutton’s conception of uniformitarianism applies to the 
Precambrian.’’ Indeed, from Lyell to Van Hise a long line of investi- 
gators both here and in Europe have claimed that all Precambrian 
gneisses are metamorphosed sediments and dynamometamorphically 
changed eruptive rocks; and that these immense masses of sediments 
can indicate only epicontinental and continental marginal deposits. 
If we add to this that the extensive graphite beds that appear as 
early as the Archeozoic Grenville beds, under the principle of 
uniformitarianism, indicate extensivé swamp or at least shallow 
water conditions with algal growth, and that likewise the quartzite 
and marble beds with which they are associated are considered as . 
epicontinental deposits,? it seems safe to assert that the existence 
of the Precambrian continental mass of North America, suggested 
by the uniform Precambrian fold lines, is well supported by the 
character of the sediments that have formed its component rocks. 

Eurasia suffered such a wide transgression of its eastern portion in 
Cambrian time that it does not appear on maps of the early Cam- 
brian as the vast continent we see it today. And yet the great 
unconformity which everywhere marks the contact of Precambrian 
and Cambrian beds in eastern Asia leaves no doubt of the former 
existence of a great continental mass in eastern Asia, and the later 
Paleozoic history with its alternating emergences and submergences 
of this area sustains the continental character of eastern Eurasia 
to the present time, although the great Mediterranean sea, the 
“Tethys ” of Suess, passed across the continent from east-west from 
Devonian to Triassic time, separating the northern Angara land 
from the southern Gondwanaland. 

In Europe we have in the Proterozoic age the great formation 
of the Torridon sandstone of Scotland, which even contains 


1 Camsell (1916, p. 478) also. found in the Athabasca sandstone of Keweenawan 
age, at the northeast end of Tazin lake in the Northwest Territories a conglom- 
erate deposit which he considers as of terrestric origin, and Coleman (1915, 
op. cit.) states that deposition during Keweenawan time was chiefly on the land 
in a warm dry climate. 


2 Daly (1909, p. 157) e. g: states that the Huronian sea was largely an 
epicontinental sea, an inference that can with equal force be applied to the 
preceding invasions, and Schuchert (1918, p. 64) states that of the 14 miles of 
coarse Proterozoic sediments in south-central Canada, probably more than 
three-fourths were deposited in fresh water. 
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‘“‘ dreikanter ’’ (see Walther, 1909, p. 287) and the Jotnian sand- 
stones in Scandinavia and Finland with their ripple marks and 
mud cracks — not to speak of a 2-meter thick anthracite bed — 
as proof of continental conditions; and the distinction of four major 
unconformities in the Finnish series leaves no doubt ofa series 
of great and enormously long, complete emergences of these con- 
tinental areas that, if they correspond to the unconformities observed . 
in North America and eastern Asia, would even indicate worldwide 
major continental emergences. _ 

We see in these great unconformities of the Precambrian of N orth 
America and Eurasia strong evidence that the supposed continental — 
areas responded as continental units not only to the orogenic forces 
that folded them, but also to the epeifogenic forces that elevated 
them from time to time. While the continents, according to the recent 
investigations of isostasy, are composed of positive and negative 
elements that owing to minor differences in relative density act 
more or less independently, they seem nevertheless to have formed 
units of a major grade that reacted uniformly in. times of greater™ 
diastrophic events. ‘This is, at least, strongly urged by the evidence | 
of the great widely spread Precambrian unconformities that separaté 
the different formations, both here and in the old world. 

The evidence of repeated periods of wide continental elevation 
in Precambrian time that is afforded by the major unconformities is 
corroborated by the recognition of Proterozoic glaciation, not only 
on the Canadian shield as mentioned before, but also in Scotland, 
the Baltic shield, South Africa, India, South China, South Australia * 
and Tasmania. 

The great Precambrian continental mass of the southern hemi- . 
sphere which the Precambrian folding by its continuous north-south 
folding, indicates to have extended from Africa over Madagascar 
to Middle Australia and East India — and if the folds of eastern 
Brazil and eastern Australia are posthumous in character, also to 
these regions — is the evident ancestor of the great Gondwanaland. 
Gondwanaland had its most glorious geologic period in Carboniferous 
to Triassic time when it extended, as a separate continental mass, 
from western South America across Africa to South Asia and beyond’ 
Australia. This vast continent with its characteristic flora and glacial 
period reached in Permian time in east-west direction two-thirds 
around the world. It broke down in the middle, where the Indian 
ocean now is, in Jurassic time, and Africa, East India, Australia and 
a large portion of South America are its remnants. (fig. 3 a-d) 
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Fig. 3, Continents in Lower Devonian 
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Ciarke (1913; 1919) has shown that Gondwanaland existed in 
Devonian time, but was then connected with Antarctica, and has 
therefore proposed the name ‘‘ Falklandia ”’ for this earlier continental 
mass (1919, p. 103). 

The evidence from the uniform direction of the Precambrian folds 
proves, in our view, that like the two northern continental segments, 
also the southern unit Gondwana was inherited from Precambrian 
time and persisted throughout Paleozoic time; for the Cambrian, 
Ordovician and Silurian periods were clearly such of land and of 
epicontinental seas over the three southern continents. This is 
indicated principally by the total absence of their rocks over most 
of these three continents of today; or where the rocks are present, 
by their fossil and lithic facies. Parts may have been temporarily 
invaded, as central Australia and a large part of the present Indian 
ocean, during Cambrian time (see Schuchert, 1916, p. 98), but 
such facts as the distribution of the Gangamopteris (Glossopteris) 
flora together with the widely spread glacial beds call for a vast 
Permian continent extending from South America to Australia 
(see Kayser, 1913, p. 276). as Ti 

We believe to have advanced, in the preceding chapters, evidence 
from at least three mutually independent sources that there 
undoubtedly existed, at the end of Precambrian, and quite surely 
also far back into Archean time, three immense tracts of super- 
continental size upon the earth that behaved like continental seg- 
ments or units in their reaction to orogenic and epeirogenic diastrophic 
forces, to marine invasions and in the character of their sediments. 
We have in the preliminary paper (ror9, p. 5) designated these tracts 
as arch-continents to indicate their ancestral relation to the later and the 
present continents. Inorder toemphasize more fully this important 
relation and at the same time give expression to these differences 
in size and outline that distinguish them from their Paleozoic 
descendants, we propose to add the prefix ‘‘ Arch’”’ to the names of 
the continental masses which later appear in their place. We will 
then have the three primeval continental masses of Arch-Euraszia, 
Arch-America and Arch-Gondwana. Each of these arch-continents 
contains certain nuclei or shields, which are positive elements that 
remained undisturbed from later folding and more or less also from 
transgressions. These are the Baikal shield or the ancient Angara- 
land of Asia, the Baltic shield of Europe and the Laurentian shield 
of America. Nearly the whole of Africa, the ‘‘ Brazilian mass” 
and west Australia hold similar positions of areas that remained 
relatively undisturbed. 
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It may in time become desirable to distinguish the continental 
masses in their changing outlines in the different periods by separate 
names. Clarke has, in recognition of the confusion possible 
from retaining one name for a changing continental mass, proposed 
the name ‘“ Falklandia”’. for the Devonian . representative: of 
Gondwanaland,. because it was connected with Antarctica. We do 
not know whether the Precambrian ancestor of Falklandia and 
Gondwana was in any way connected with Antarctica and therefore 
_ can not properly use the name Falklandia for the still earlier develop- 

ment of the: continent. It may be suggested that such stages could 
be distinguished by prefixing the name of the period to the con- 
tinuous land mass, as Siluro-America and Cambro-Eurasia,; retaining 
the names Eurasia, America and Gondwana for the three arch- 
continental masses, here described. 


Relation of Precambrian and Paleozoic Continents to Present 
Mobile Tracts of the Earth 


We have seen in the preceding chapter that the latitudinal extension 
of the Precambrian continents was preserved with remarkable 
persistence through Paleozoic time. The series of charts given in 
text figure 3 show at a glance this persistent character of the large 
primeval continental masses. The last chart, of late Triassic time, 
still clearly brings out the same original latitudinal direction of the 
continents. In the Jurassic period, however, the Indian ocean became 
definitely established by the foundering of a large portion of eastern 
Gondwana; and in Tertiary time the Atlantic ocean finally extended 
southward between Africa and South America and connected with 
the Antarctic ocean. As a result of these fracturings of the old 
continental masses the continents of the present day with their 
predominating longitudinal extension were formed. 

It would then seem that the Precambrian continental outlines 
are lost in the present configuration of the surface of the earth. 
Nevertheless. there is good evidence that the old boundary lines 
of the original Precambrian continents continue to exist as distinct 
features in the framework of the earth. ree, 

A comparison of figure 4 which represents the original “ central 
massives”’ or nuclei and also the present mobile or earthquake 
tracts (together with the tracts of Tertiary folding), with the charts 
of the Precambrian and Paleozoic continents given before, brings 
out readily the fact that these mobile tracts, in a most remarkable 
manner, pass along the supposed boundaries between the Precambrian 
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continents as we have established them by the Precambrian fold 
directions and other evidence. This is especially clear in the case 
of the boundary between Eurasia and Gondwana. -_ | 

The earthquake tracts distinctly form a latitudinal belt (also 
known as ‘ Libbey’s circle’’) around the earth, separating North 
and South America, traversing the middle Atlantic and separating 
first Eurasia from Africa and then from the other Gondwana elements 
(India, Arabia and western Australia) and reaching again. across 
the middle Pacific to Central America. ei | 

Another belt follows the eastern, northern and western boundaries 
- of the Pacific ocean. It seems to be completed by the Antarctic 
seismic regions, as suggested on the chart.. There are further known 
independent shorter longitudinal tracts in the Atlantic and Indian 
oceans, that indicate that the forces active along the later zones 
of fracturing which led to the breaking down of the eastern part 
of the old “ Atlantis,’ and the separation of Gondwana into three 
continental portions, have not: yet become extinct. 

When we go backward from Recent and Tertiary times to the 
Mesozoic age, we find in the geosynclines as reconstructed by Haug 
(see fig. 5) for that era, an expression of the same mobile tracts, 
with the addition of a northern loop separating Asia and Europe. 
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{Fig.5 Chart of geosynclines in Mesozoic time — From Haug (1900). 
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Finally the paleogeographic maps of the Paleozoic era, here 
reproduced in figures 2 and 3, clearly show that these same belts 
were also the tracts along which the principal movements of the 
seas and the separation of the continents took place in Paleozoic 
time as is, for instance, well seen by following the paleogeographic 
history of the Tethys. 

There existed, however, in Paleozoic time still another important 
geosynclinal, folded and undoubtedly also seismic belt, namely that 
which extended from Scandinavia through Caledonia in Predevonian 
time and from Germany, France and southern England (Variscan 
system) in Devonian time to North America (Newfoundland and 
Appalachian system). This belt, which is now entirely inactive, 
developed along the boundary of Archi-America (Laurentia) and 
Archi-Eurasia and also marks the boundary of the eastern portion 
of Archi-America and the old Poseidon (Archi-Atlantic) between 
America and Europe and probably also (see Holtedahl’s map, fig. 6) 
that between the old “ Atlantis”’ or “‘ Eria’’ and the Arctic ocean 
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the stable areas: “A, the shields or positive areas; B, the neutral areas; C to 
G, the post-Ordovician zones of folding; C, Pre-Downtowian time; D, Pre- 
devonian time; E, Devonian; F, Late Paleozoic; H, areas of postulated 
greatest vertical movement. After Holtedahl (1920). 


in the north. This ancient mobile tract has become submerged in 
the greater event of the foundering that led to the formation of the 
North Atlantic and that has produced a new mobile tract, inter- 
secting the old one at nearly right angles. 

From these facts we believe that there is little doubt that the 
principal mobile, seismic belts of the present earth in their general 
direction still retain the fundamental boundary lines of the primeval 
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continents and oceans. These principal, still active, belts are 
the latitudinal (Libbey’s) belt and the circum-Pacific belt. The trans- 
Atlantic belt of Paleozoic time, connecting Europe and ‘the 
Appalachian geosyncline has become extinct; and new belts that 
originated later are the longitudinal belts of the ea and Indian 
oceans. 


' Probable Causes of the Worldwide Extension and the Principal 
Directions of the Precambrian Folding 


We have, in the preceding chapters, described the uniform direction 
of the Precambrian folding over vast areas; and assuming, as a 
working hypothesis, that this wide parallelism. of the trend lines 
over these immense tracts indicates a uniform reaction of the latter 
as units to orogenic forces and thereby proves their character of 
entities in the framework of the earth; we have acclaimed these 
large, units as primeval or arch-continents. By comparing. their 
location and general form with that of the early Cambrian continents, 
as well as by considering the character of the Precambrian sediments 
we have shown that this. tentative inference of the continéntal 
character. of the large uniformly” folded areas is well- Bei e by 
independent evidence: | 

The questions of the: cause of fine seid ride Precambrian folding 
and. the interlocking one of the significance of the directions. that 
the folding ¢xhibits in different segments of the.earth, arise as 
a natural sequence of the study of the parallelism of the trend lines ; 
but their solution is not of critical importance’ for the problem ‘of 
the Precambrian. continents; the recognition of the latter being 
simply: based on the: grand _ arrangements of the trend lines as 
indicating segmental | ‘units- of ‘a continental order of magnitude. 
Nevertheless, the direction of the Precambrian trend lines - 4s. SO 
intimately connected with that of the major axes of extension and 
the distribution of the arch-continents that it seems proper to inquire 
into the probable causes of the worldwide Precambrian folding 
that are suggested by the trend lines; an inquiry that. had to be 
postponed until the folding itself had been traced over the earth 
and its general trend lines recognized. 

The Precambrian worldwide folding may be due to one or several 
of three groups of causes. It may have originated as: (1) local 
folding by terrestrial forces that persisted through immense intervals 
of time and gradually involved the whole earth; (2) simultaneous 
worldwide folding by terrestrial forces; (3) worldwide folding by 
cosmic forces. 
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1 Long-time, gradual extension of local folding 

The view that the worldwide Precambrian folding could have 
originated from a long-time, gradual extension of local folding has, 
to our knowledge, not been advanced or supported by any authors.! 
On the contrary such authors as Suess, Uhlich, Andrée, Van Hise, 
Schuchert who have touched the subject of worldwide Precambrian 
folding have contrasted it with the later localized folding and seen 
in it the evidence of one or more Precambrian profound and general 
revolutions that in magnitude far surpassed. the later more localized 
revolutions, a view that also finds general expression in the text- 
books. Nevertheless; the possibility that this folding involving the 
whole crust of the earth may be only the expression of an immense 
length of time and a gradual wandering of the folding process over 
the whole surface of the earth, is suggested by several facts. 

One of these is the recognition, in recent years, of the. immense 
lapse of time that must be assigned to the Precambrian and that it 
equals or surpasses all later time of the history of the earth. _ This 
long Precambrian earth history finds.its expression in the thickness 
of 32 miles of the combined Archeozoic and Proterozoic rocks as 
against the 21 miles for all subsequent fossiliferous strata (see 
Schuchert, 1918, p. 64). There is, hence, a perfect sufficiency of 
time for a gradual folding of the entire earth crust if other factors 
should favor such a process. The fact of the gradual wandering 
of the folding. from the older chains into the foreland, after the 
partial denudation of the older chains, has been described as ‘‘ zonal 
wandering of mountain formation’”’ by Stille (1909), and well 
illustrated by Ulrich (1911, fig. 16) in his diagram of the origin 
of the Appalachian system. Suess has pictured in a masterly way 
the gradual extension of the Altaid folding over Asia. from the 
vertex, and Grabau (1919) has lately even suggested a migration of 
geosynclines. 

In the case of the Appalachian system this folding has wandered 
from the Atlantic coast into the continent. We know now from 
Adams, Barlow and Coleman’s researches that the folding in the 
eastern portion of the Canadian shield also came from the Atlantic 
side (that is, southeast), and we also have seen before that the folding 


1 It is suggested by Blackwelder (1914, p. 637) for the Archean, when he states: 
““ Whether these facts (greater deformation and metamorphism of Archean than 
Algonkian) are to be interpreted as indicating a single almost universal orogenic 
disturbance just before the Algonkian deposits were laid down, or several, if not 
indeed many, such disturbances affecting successive strips of the continent at 
different times, is not now determinable. Considering the periodicity and local 
effects of the foldings in later geologic time, the latter view is perhaps the more 
favored one.” 
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iS more intense near the eastern margin of the continent than in its 
interior. It could therefore be assumed as a working hypothesis 
that the Precambrian continent of North America which, as we have 
shown before, developed a uniform system of folding, that was convex 
southward and in the east and west parallel to the Atlantic and 
Pacific oceans, was affected simultaneously and through an immense 
lapse of time from these three sides by pressure that beginning 
its orogenic activity near the coasts led gradually to the continuous 
system of folds extending over the whole continent. Similarly 
the Precambrian folding of Eurasia could be conceived to have begun 
near the Pacific and Atlantic coasts and gradually wandered inward, 
until the two systems of folds met at the Baikal line. 

There are also certain more general views regarding the origin 
of the folds recorded in the literature that would seem to support 
the possibility of a gradual development of the Precambrian folding 
near the coasts. Foremost among them is the hypothesis advanced 
by Reyer (1894) and Andrée (1914, p. 69) that the deeper cause for 
the form of the mountain ranges is to be found in the fact that the 
boundaries of the oceanic and continental crust portions favor the 
formation of the bands of .geosynclines and mountain ranges and that 
the curved form of the latter, which some would attribute to torsional 
effects, is therefore the consequence of the curved outlines of the 
coasts near which the mountain ranges originated. Willis (1907, 
p. 117) holds a similar view, when he states that, “‘ since progressive 
subsidence results in the development of initial dips in lines essentially 
parallel to the coast, and since initial dips determine the axial 
directions of folds during the next epoch of deformation by horizontal 
stress, it follows that the axial directions of folds conform to the 
general contour of the higher continental elements, to the land 
masses.”’ , 7 - 

If this conception of the relation of the mountain ranges to 
the original coast lines is correct, it gives us a fair suggestion of 
the principal coast lines of Archi-America (from north to south in 
the west; northeast in the east; and possibly east-west in the south) 
and Archi-Eurasia (northeast in the east and northwest in the west) ; 
while Archi-Gondwana would suggest north-south coast lines both 
in the east and the west.- As a matter of fact, these coast directions 
do indeed well agree with the supposed positions of the primeval 
oceans, the Poseidon (the present central Atlantic) and the Archi- 
Pacific ocean. 7 | 

Another view that is favorable to the hypothesis of rather a 
gradual extension of the Precambrian folding instead of a simul- 
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taneous intense revolutionary folding such as is usually suggested 
to observers by the closely folded, crumpled condition of the 
Precambrian rocks, is found in the observations that laccolithic 
intrusions presuppose an orographic flexing to support the super- 
incumbent strata (Keyes, 1918, p. 75) and that the large Precambrian 
complexes of generally laccolithic form at Duluth, Sudbury etc. 
resulted from intrusions extending over a large period of time and 
that they were developed where the lateral pressure was not great 
(Benson, 1920, p. 144). This, as also Daly’s work, suggests that the 
universal development of batholiths, laccoliths and sheet intrusions 
marking several of the Precambrian revolutions may, in every case, 
also have been an extremely slow process that developed pari passu 
with the gradual folding of.the arch-continent. 

It may be mentioned in this connection that the metamorphism 
and the foliation of the rocks which are generally considered as a 
direct evidence of the intensity and profoundness of the Precambrian 
revolutions have lately been shown to be explainable by less intensive 
action. Thus Adams (1918, p. 180) has demonstrated by experi- 
ments that in certain types of rock schistosity or foliation may be 
produced by pressure alone, without heat and in the absence of 
moisture, and Barrell (1921, p. 11) has found that “‘ metamorphism 
is not caused by deformation (folding), but recrystallization is 
largely and directly related to batholithic heat and emanations, 
while “the folding and mashing”’ are regarded ‘‘as related but 
independent processes, due to crustal compression, but going on 
most readily in the weak and recrystallizing roofs of batholithic 
chambers.” Barrell is further arguing for a shallow depth for the 
Precambrian metamorphism, basing his argument on the com- 
pleteness of the Archean metamorphism and the salt of the ocean 
as a measure of erosion. | 

The combined inference from these recent conclusions and obser- 
vations is that the Precambrian revolutions possibly were, even 
though involving the whole crust of the earth, in kind and intensity 
not greatly different from the later orogenic revolutions of the 
earth. This, however, would again point to a probably gradual 
extension of the Precambrian orogenic revolutions over the whole 
earth. 


2 Simultaneous, worldwide Precambrian folding 
_A simultaneous, worldwide Precambrian folding by terrestrial 
forces is assumed by some European writers (see above), who 
having made a close study of the Precambrian folding in Bohemia 
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and Scandinavia incline to the view that this close uniform folding 
is to be explained by a uniform contraction of the entire earth crust 
which then had a fairly homogeneous composition. The influence 
of enormous masses of eruptive material as an additional factor 
in the folding is generally recognized, as is also the fact that the 
folding, foliation, schistosity and longitudinal direction of the 
intrusive masses (notably the batholiths) are all expressions of 
the same deformative and compressive forces, all having the same 
trend lines. 

Suess (v. 3, pt 1, p. 7) has repeatedly emphasized the fact of 
the contrast between the worldwide Precambrian folding and the 
restriction of the present folding to local areas of more recent sedi- 
mentation and therefrom concluded (v. 3, pt 2, p. 720) that while 
once the lateral pressure due to contraction of the earth was active 
over the whole planet, it 1s now localized. 

Among American authorities (see ‘‘ Problems of American 
Geology ’’) it is held that toward the close of the Archeozoic era a 
period of worldwide diastrophism ensued, which led to the profound 
folding of the Preproterozoic complex; and that several such orogenic 
revolutions followed thereafter in Precambrian time. Geologists are 
further agreed that these orogenies are probably due to periodic 
earth shrinkages (Schuchert, 1920, p. 401); but no longer, since the 
discovery of the fact that the earth is radioactive, consider the earth 
as a cooling body, but in agreement with Chamberlin’s planetesimal 
theory one seeks the cause of shrinkage in other physical and chemical 
changes within the earth. Chamberlin (1920) has shown, by 
deducing the order of magnitude of shrinkage of the earth from 
Mars, Venus and the Moon, that the total shrinkage of the earth 
is greater than that of the other bodies adduced for comparison 
corresponding to the progressive nature of the compression from the 
least to the greatest, and he was the first to originate the idea that. 
shrinkage originated in the deeper portions of the earth under the 
urgency of the enormous pressures by giving rise to slow recombi- 
nations of matter into denser forms. Geologists agree that this 
shrinkage due to condensation deep within the earth is the principal 
cause of the profound compressive forces that have been the chief 
agents in developing mountain structures, and Chamberlin (1920, 
p. 14) points out that the total shrinkage of the earth has been very 
large, and likewise that of Precambrian and especially of Archean 
time. It is estimated (Schuchert, 1918, p. 48) that the diameter of 
the earth “at the close of the growing period must have been 200 
and possibly even 400 miles greater, for it is well known to geolo- 
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gists that throughout geologic time it (the earth) has been losing 
volume, due in part to the loss of heat into space, but probably in 
greater degree to internal molecular rearrangements.’ 

From the great amount of this shrinking of the earth, that set in 
after the earth had reached its mature size, or directly before the 
Archeozoic era, and from its causal relation with recombinations and 
recrystallization in the depths of the earth, it seems entirely proper 
to infer that the shrinking process was most active in the earliest 
part of the geologic history, or in the Precambrian, and that it 
gradually will die out and thus lead to that featureless earth with its 
universal ocean, that will mean old age for the planet. A corollary 
of this view is that folding and its associated phenomena was then 
also more intensive and above all more widely spread over the 
earth than in these late days of localization of the folding process. 
This conclusion is strongly supported by the uniform presence of 
enormous intrusive masses throughout the world in the Precambrian 
rocks, which in the Proterozoic of south-central Canada have been 
estimated to have a thickness of 4 miles. 

Consideration of the facts here set forth urges adoption of the 
view cited above that our geologic history began with a worldwide 
contraction of the earth and the resulting worldwide intensive and 
simultaneous folding and intrusive activity, suggested by the 
Precambrian rocks. In that case, we must ask ourselves how did 
the uniform trends of folding of large areas of supercontinental 
size come about? 

Austrian and Scandinavian authors have agreed from the closely 
contorted and crumpled condition of the Precambrian rocks in 
their respective countries, upon a uniform contraction of the earth 
producing a tangential pressure acting from all sides. We have, 
- however, presented ample evidence that the Precambrian folding, 
foliation etc. show a well-marked arrangement ona huge scale. There 
is, therefore, evidence that a uniform and probably relatively rapid 
contraction of the earth crust in Precambrian time, while producing 
the irresistible tangential pressure that has folded all Precambrian 
rocks, could not have been the controlling factor of the direction of 
folding. It has been inferred, as we have seen above, that the 
supposed irregular folding of the Precambrian indicates the con- 
traction of a relatively homogeneous earth crust, acted upon from 
all sides and lacking such belts of weakness where folding would be 
_ most likely to become so concentrated, as it has been in later stages 
of the development of the framework of the earth. The amazing 
regularity and arrangement in distinct segments of the folding of 
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the Precambrian on the contrary, proved in this paper, for the 
greater part of the earth, demand an explanation by another cause 
than the uniform contraction of a homogeneous earth crust. There 
appear to us two hypotheses worthy of consideration in this con- 
nection: 

a The orderly arrangement of the Precambrian folds is mainly 
due to the influence of preexisting differences in the earth crust. These 
would consist, according to present knowledge of the composition of 
the crust, of lighter and heavier segments representing the continents 
and oceans. These differences are considered as original, as we have 
seen before, resulting either from the mode of separation of the 
planetesimal material that built up the earth, or the continuous 
outpouring of heavier lavas in certain regions that became the oceanic 
basins. We have, in this paper, attempted to demonstrate that the 
trend lines of the Precambrian rocks do, indeed, show a control by 
a preexisting regional differentiation of the earth crust, and that 
the regions thus recognized and marked off, correspond to the later 
continents. 

b The Precambrian trend lines are mainly controlled by cosmic 
influences. As such we have cited, in the preliminary paper, the 
tidal waves of the earth crust and changes in the velocity of rotation 
of the earth. 


3 Control of the trend lines by the continental segments 


The first hypothesis, that of the control of the trend lines by the 
continental segments, is supported by all the evidence we have brought 
forward of the parallelism of the Precambrian trend lines with the 
coast lines of later continents and the general agreement of the arch- 
continents of Precambrian time with those of Paleozoic time. It is 
further supported by the present views of geologists on the processes 
of folding in general. While the older geologists currently considered 
the folding of the earth crust as a simply superficial process due to 
horizontal or tangential compression of the shortening earth crust from 
the surficial cooling of the globe, the conviction has been steadily 
gaining ground that this assumption is not able to explain the facts of 
arrangement of the mountain systems and other problems. Suess 
(v. 3, pt 2) from his study of the mountain ranges, especially of 
Asia, reached the view that the stratosphere and a large part of the 
salic crust do not fold themselves but are folded, are passive and 
carried forward, a view which seems to be supported by the recent 
experiments of Meade (1920, p. 521) who concluded that ‘‘ most of the 
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faults or folds are the result of the riding or dragging of the upper 
layers by the underlying materials.’’ Suess pictured to himself the 
mountain chains as the crumpled edges of flat-based earth scales, a 
view that apparently finds support not onlyin the grand arrangement 
principally of the Asiatic ranges but also in the fact that the angles 
of the fold faults or thrust planes observed in connection with these 
folds, notably the Himalayas, are very flat (see Middlemiss, rg19, 
p. 565, also Quirke 1920). 

Both in America and in Europe one has recognized the relatively 
deep-seated origin of folding. Gilbert had pointed already to 
that of the Appalachian folding, as revealed by the great erosion, 
and Dutton (1874, p. 163) had early urged that the surficial cooling 
of the globe could not account for the magnitude and the nature and 
distribution of the mountain folds. Under the leadership of 
Chamberlin the conclusion has been reached that the shrinkage of the 
earth originates in the deeper portions of the earth and that its 
controlling cause is the enormous pressure which induces slow 
recombinations and recrystallizations of matter into denser form. 
One has further concluded that the oceans are the principal sites of 
this condensation deep within the earth; and further that these 
condensations create the irresistible horizontal compressive forces. 
Under the influence of the forces created by the condensation, 
yielding by massive flowage takes place in the zone of rock flowage, 
which underlies the zone of fracture. The foliated structures and 
crystalline textures of the Precambrian rocks testify to the fact 
that they have been in the zone and under the influence of this 
flowage, through granulation and recrystallization. Experiments by 
Tammann (1903) on the rate of flowing of crystallized substances 
have shown that the flowing is not dependent upon a previous 
melting, but that the plasticity, the reciprocal interior friction, 
is a property peculiar to crystals and that it rapidly grows with 
the deforming force and increasing temperature and reaches large 
figures near the fusion curve. Tammann’s investigations reveal 
complicated processes of crystallization and changes of volume 
that may have produced contraction and expansion at the same time 
at different places, as well as a general contraction or expansion. 
Such results lead to the view of the possibility of massive convection 
currents or “ Unterstr6mungen,” a hypothesis especially developed 
by Ampferer (1906),! and they also give a clue to a possible explana- 

1 Ampferer’s hypothesis is distinct from that advanced by Willis (1907) and 
Hayford (1911), who adopting the mechanism of Dutton, have attempted to 


make a lateral zsostatic undertow — the cause of all horizontal movements in 
the crust. Barrell (1909, 1914, p. 166) has rejected this hypothesis as inadequate. 
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tion of the ‘‘ pulsations’’ or alternations of revolutionary and quies- 
cent periods in the geologic history, now postulated on good grounds 
by geologists in this country, notably Chamberlin, Schuchert and 
Ulrich, and Stille (1911, see Andrée p. 83) and others in Europe. 

It is thus the more recent trend of opinion to consider the shorten- 
ing of the earth’s crust as resulting from great compressive forces 
that originate in the depths of the earth from recrystallization 
and condensation and that lead to movements of the nature of 
convection currents in the zone of rock flowage which in their turn 
carry forward the upper portion of the crust, or the zone of folding 
and fracture. 

While these movements of the deeper zone are of irresistible 
power, they are also very slow, but may at times become so extensive 
and quickened as to lead to the revolutionary periods of earth history. 
In Precambrian time these revolutions owing to the more rapid 
contraction of the earth, would seem to have been more extensive, | 
or even world-embracing, and more violent. The result was the 
worldwide intensive folding, foliation and intrusion of the Precam- 
brian rocks, which was for the most part carried out in the deeper 
zone, that of rock flowage; while the later more localized folding 
is that of the outer zone of faulting and folding. This latter, how- 
ever, is also due to the carrying forward of the outer crust by the 
movement of the deeper zone. Observations like those of Holtedahl 
(1920, p. 23) of the wavelike motion of areas in Scandinavia during 
Paleozoic time, or the rhythmus observed between transgressions 
and emergences by Karpinsky in Russia and by Chamberlin, 
Schuchert and Ulrich in North America, suggest that this process of 
flowage continues on a smaller or less rapid scale almost perpetually, 
though with distinct pulsations and changes of direction. 

Applying these views to the character and arrangement of the 
Precambrian folds and associated features, we infer that there has 
taken place a broad movement of the material of the zone of rock 
flowage toward the arch-continents of North America (Laurentia) 
and Archi-Eurasia from the sites of the Pacific and middle Atlantic 
oceans, which has led to the orderly arrangement of the Precambrian 
folds of those continents on a huge scale. 

We have seen in the preceding chapters, first, that there exists 
evidence indicating a very slow folding process that gradually 
extended from the coast lines inward, and then that there is still 
more evidence suggestive of a more rapid folding during periods 
of revolutions and of more active contraction of the earth crust. 
A fair conclusion from these two groups of evidence combined would 
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seem to us to be that there was a continuous movement that slowly 
extended the folding into the continents, and that not being very 
intensive, may have allowed the numberless batholithic and lac- 
colithic intrusions, but that at times broke into a more violent 
character of worldwide orogenic paroxysms and then carried the 
folding and extensive volcanic and intrusive activities far into the 
interior and finally throughout the whole arch-continents. 

Whether, however, a slow continuous movement or pulsatory, 
more violent movements of the zone of rock flowage, or both, carried 
forward the folding into the continents from the underbodies of 
the oceans; the fact that is important for our inquiry remains that 
the results of these movements postulate original differences in 
the density of the outer crust, which controlled the direction of 
the movements and of the resulting folding, while the movements 
themselves were only the agents furnishing the folding force. 


4 Possible cosmic agencies of Precambrian folding. 


We have, in the preceding chapters, seen how the grand uniform- 
ity between the general Precambrian folding in North America and 
Eurasia and the supposed coast lines of the two arch-oceans, there 
recognizable, indicate a controlling influence of the ancient boundar- 
ies between oceans and continents upon the forces that, emanating 
from the underbodies of these oceans, folded the Precambrian 
rocks throughout the: continents. 

There are, however, other elements recognizable in the general 
trends of the Precambrian folds that do not seem to be readily 
brought into correlation with the ancient continental coast lines, 
and that are so equally distributed within certain belts, around the 
earth, that they suggest another factor than is furnished by the 
Precambrian continents and oceans. 

These elements are (1) the north-south directions of the equatorial 
belt of Precambrian folds and (2) the large east-west component 
of the folding in higher latitudes. 

We have seen the north-south direction clearly developed in 
Africa, Madagascar and west and south Australia; predominant 
in East India and prevailing in folding that probably is more or 
less posthumous in character in eastern Australia and in South 
America. 

The east-west component appears in the northeast and northwest 
directions of the Precambrian of the Sinian and Sayan systems in 
Eurasia; it is emphasized by its prevailing (east-northeast direction) 
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in China and (west-northwest direction) in southern Russia. The 
same component is recognizable in the Variscan and Armorican 
folding which also, as we noted before, may contain in its character 
a strong posthumous element. In North America the east-west 
component appears in the Precambrian folding of northern Quebec 
where Cooke found the east component strongly prevailing over 
the other north component; but it is most apparent in the east-west 
strike of the Precambrian folding in the middle zone of the continent. 
On the southern hemisphere it is indicated by the east-west Pre- 
cambrian and later folding of South Africa and the curving into 
more or less latitudinal direction of the Andean folding in Argentina. 

These two belts, the northern belt of northwest and northeast 
directions and the equatorial belt of north-south directions of the 
Precambrian rocks are the two outstanding features of the trend 
lines of the Precambrian rocks. 

It is significant that the Paleozoic continental platforms were 
characterized, in contrast to the present continents, by their latitu- 
dinal rather than their longitudinal arrangement, a fact pointed out 
by Schuchert (1916, p. gr). | 

It is further noteworthy that the great Tethys sea which formed 
an east-west sea extending from Central America eastward across 
Eurasia to the Pacific (see charts of Paleozoic continents and seas), 
separates the two belts of folding and thus indicates a zone of either 
less distinct or of transitional fold directions which also became 
one of weakness, geosynclinal sinking and subsequent local folding 
in Postpaleozoic time, which later folding has effectively hidden 
and obliterated the original Precambrian folding. If one enters 
the trend lines of the Precambrian rocks upon a polar projection, 
instead of the Mercator projection, it is more distinctly seen that 
the belt of the northern hemisphere, while distinctly circumpolar, 
has a somewhat zigzagged course, resulting from two deep embay- 
ments. These occupy the positions of the Pacific and middle 
Atlantic oceans (Poseidon; see Cambrian chart); their location 
makes it entirely probable that they, as the loci from which the folding 
pressure originated, supplied the northern components in the north- 
west and northeast directions on both sides of the embayments. 
In western North America the large Archi-Pacific ocean was able 
to overcome’ entirely even the east-west component of the trend 
lines. 

In the case of the north-south folding of the entire equatorial 
or Archi-Gondwana belt, it is clearly difficult to try to explain - 
this solely by the influence of the Pacific ocean that interrupted 
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the belt on the eastern hemisphere; and to overlook the fact that 
the Poseidon sea, which was to the northwest of the African 
portion of the belt, should also have exerted a distinct influence 
in southeast direction,- as it did toward Laurentia in northwest 

direction. ; 

If then there is recognizable a distinct east-west component in 
the northern belt of Precambrian folding (to some extent also 
suggested by the folds of the southern hemisphere), and further, 
the north-south direction of the Archi-Gondwana or equatorial 
belt is not satisfactorily explainable by the influence of the two 
primordial oceans, we may well ask ourselves what these influences 
could have been. 

The fact that these components of the fold directions appear 
in two, or more probably three (including that of the southern 
hemisphere) belts of folding, seems to suggest that factors of a 
greater scope than the primeval differences of density of the conti- 
nents and oceanic underbodies may have controlled the trend lines 
of Precambrian folding. 

These factors can be sought in changes of the velocity of rotation 
’ of the earth and in primordial tidal waves of the earth’s crust. 

We do not feel competent to enter upon a technical discussion of 
the influences of these cosmic factors upon the earth’s crust. We 
shall therefore but roughly and briefly point out the possibilities 
of their influences, as we understand them. : 

Suess, although considering the contraction of the earth as the 
principal cause of mountain folding and believing the folding to 
arise from the dragging of the outer crust by deeper portions of the 
same, was nevertheless inclined to set beside this interior cause of 
the changing of the earth’s surface features, also the exterior causes 
mentioned above. He says (Suess-Sollas, v. 4, p. 607): 

“Darwin states that if bodily tides influenced the arrangement 
of the mountain chains, then we should expect to find at the equator 
a north and south strike, toward the north a northeasterly strike, 
and toward the south a southeasterly strike. This supposition 
holds for almost the whole of the Pacific region. The advance of 
the Antilles toward the east, the arrangement of all the arcs of 
eastern Asia and the Oceanides, and in particular the fact that 
almost all the Asiatic virgations open toward the west and south- 
west are consistent with the theory. But there is no lack of excep- 
tions; the St Elias range is folded toward the west or southwest, 
likewise the great Burman arc and the Urals. The whole of that 
part of the western Altaides lying outside the horst of Azov is 
opposed to the rule. 
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“An attempt has been made to explain the arrangement from 
the rotation of the earth. Douvillé has adduced the earlier more 
rapid rate of rotation and obtains a prevalent east and west direction. 
Prinz, on the other hand, finds a prevalent north and south direction. 
We may also point to the folding, directed to the south, of the 
United States chain, situated on the other side of the pole, also 
of the Aleutian islands and the southern marginal arcs, and in 
particular to the Cape mountains directed towards the north; the 
exceptions are the same.” 


And again (p. 626, op. cit.) Suess states, pointing to the same 
evidence, that ‘‘ we are led to consider whether in respect to this 
great part of the earth, we must not admit the action of bodily 
tides or of the rotation, in addition to the contraction of the planet, 
as a possible factor in determining the plan of the folded ranges. ! 


a Retardation of rotation 


Andrée, in his excellent treatise (1914, p. 13 ff.) traces the origin 
and development of the theory of the retardation of the rotation 
of the earth through the influence of the tidal waves from William 
Thomson (1867), and G. D. Darwin to those authors who would 
apply this factor to the explanation of the mountain folds of the . 
earth (Taylor, 1885), notably Bohm von Béhmersheim, and con- 
siders it as repudiated by later authors (notably G. von dem Borne 
and Ampferer) on geophysical grounds; the impossibility of assuming 
a sufficient flattening of the poles in these late periods of the earth’s 
history to explain the Tertiary folds of the earth, the failure to 
produce similar effects by experiments,? and the equal failure to 
bring the present mountain ranges into this scheme, as it was 
attempted by Suess. 

While thus the influence of changes in the velocity - rotation 
may be considered as nonexistent or negligible in the case of the 
Postproterozoic mountain folds, there is still a possibility that 
these changes may have been so much greater and more rapid 
during the Precambrian era of the earth that they did have a distinct 
effect upon the worldwide folding of that time. Indeed, it is 
_ Claimed by Chamberlin (1916, p. 544) that rotation was the greatest 

1 The principal influence of the rotation, Suess (op. cit.) saw, however, in its 
producing the eustatic movements ofthe ocean. Later (1911, p. 107) he expressed 


himself as being now uncertain about the rotation being a vera causa of eustatic 
movements, since we do not know where the pole was. 


* Keyes (1919, p. 87) has, however, lately stated that ‘‘ recent experiments 
indicate that the larger relief features of the globe are not the complex dynamical 
phenomena commonly fancied, but merely somewhat different expressions of 
the same simple tangential force and direct resultants of the earth rotation ” 
and ‘that the effects of tangential compressive force which many mountain 
structures display appear to be not the result of earth contraction, but of stress 
release due to retardation of the earth’s rotation.” 
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of the deformative agencies in the early history of the earth, and 
stated in ‘ The Origin of the Earth,” that periodical changes in 
the rate of rotation have been of the greatest importance among 
the shaping agencies of the framework of the earth. 

The master features ofthe latter are seen by Chamberlin according 
to the ingenious hypothesis developed by him (op. cit.) “‘in a 
segmentation that sprang from primitive shrinkage stimulated 
and shaped by oscillating rotation and tidal strains.’”’ This seg- 
mentation would take place at times when the polar areas were in 
tension through a cracking that would produce yield zones at 120° 
to each other, that pass from the poles to the fulcrum zones not 
far from 30° Lat. N. and S., while between them there should be 
oblique trends. The protrusive effects of the rotational .stresses 
are supposed to have been mainly felt at the angles where the 
yield tracts joined one another, and subordinately along the yield 
tracts themselves. The continents are therefore held to have 
grown up from these angles as centers while the oceans formed 
in the depressions between. 

We can not enter here more fully into this fascinating hypothesis 
which is fully set forth and illustrated in ‘‘ The Origin of the Earth,” ! 
except to state that Chamberlin obtains three oval oceanic basins 
on the northern hemisphere, namely, the Pacific, North Atlantic 
and the Caspo-Mediterranean cluster of depressions, and three 
on the southern, namely, the south Pacific, south Atlantic and 
Indian oceans. The continental clusters are North America, South 
America, Eurafrica, Asia, Australia and Antarctica. 

It will be seen at once that this arrangement of the primordial 
continents and oceans differs from the one at which we have arrived 
from the consideration of the Precambrian trend lines. It is, 
however, also obvious that Chamberlin’s arrangement of the 
primeval continents and oceans is equally different from that found 
by paleogeographers at the beginning of the Paleozoic era; and 
further that it is based on the conception of a gradual growth of the 
earth from planetesimals without reaching a molten state, a view 
against which Barrell and Daly, as noted before, have advanced 
arguments tending to show that a molten condition of the surface 
of the fully grown earth must be postulated to explain various 
facts, and they have for that reason considered Chamberlin’s seg- 
mentation hypothesis as not well supported. 

However that may be, it is sufficient here for our purpose to 
emphasize the fact that Chamberlin’s hypothesis is designed to 


1 See also article in Scientific Monthly, 1916, v. 2, on the ‘‘ Evolution of the 
Earth.” 
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reconstruct the embryonic framework of the earth, or that which 
was developed during the growing stage of the earth from the 
dominant influence of the changing rotation, and which concededly 
(see Chamberlin, 1916, p. 203, 204) was greatly obscured by 
secondary factors, such as dominant directions of wind and current 
moveiments and ‘‘ the diastrophism that sprang from secular loading 
and unloading, and from the shrinkage of the earth-body which 
appears to have assumed the leadership in shaping the earth after 
growth ceased.’ It is precisely this last agency which produced the 
Precambrian compression phenomena upon which we have based 
our reconstruction of the Precambrian continents. We may 
therefore assume that theoretically the segmentation set forth by 
Chamberlin took place in the embryonic, growing stage of the earth, 
through the dominancy of the rotation factors, laying the skeleton 
work of its frame; that this, if not entirely obliterated by a molten 
or intensely volcanic stage, was at least obscured to a great extent 
when after full growth was attained, the shrinking of the earth and 
the resulting diastrophism put a different pattern on the surface 
of the earth, namely, that which we have traced and which explains 
the shape and arrangement of the Paleozoic and Precambrian con- 
tinents. As Suess has repeatedly emphasized, several patterns 
of mountain ranges have been placed in the framework of the earth 
upon each other through successive changes in the direction of 
diastrophic movements. It is thus explainable that the present 
pattern of mountain ranges and even of continental arrangement 
is quite different from that of Paleozoic and Precambrian times. 

It is logical to infer from these facts that the differentiation 
into continental and suboceanic matter conceived by Chamberlin 
to have taken place during the slow growth of the earth, as 
well as the segmentation along yield tracts — both of which characters 
by the very nature of their origin, must be deeply implanted into 
the structure of the earth, theoretically reaching to the center — 
should in spite of the various vicissitudes and obscuring later 
influences of the surface, persist in the framework and be able to 
reappear again in the face of the earth, and may therefore be now 
again recognizable in the form described by Chamberlin.! 

1 Tt certainly is very suggestive that the three great Precambrian nuclei of the 
northern hemisphere, the Canadian, Baltic and Siberian (Angara) shields, are 
120° of longitude apart, a fact pointed out by Dacqué (1919, p. 97); and that these 
ancient shields are girdled in the east, west and south by old, now strongly denuded 
mountain ranges, which in their turn are surrounded on the outside by festoons 
of younger chains of Tertiary age. A similar strange homology is observable 
in the structure of the southern hemisphere, as fully set forth by Dacqué. The 
Baltic and Siberian shields are, however, not considered as belonging to different 
continental blocks that are separated by oceanic basins in Chamberlin’s scheme, 


nor does the Precambrian folding described in this paper place them into different 
units. 


REPORT OF THE DIRECTOR 1920-21 143 


We saw in the preceding chapter that Chamberlin, in the “ Origin 
of the Earth ”’ adduces the influence of oscillating rotation and 
tidal strains for the growing period of the earth, only leaving to 
later shrinkage the leadership in shaping the earth after growth 
had ceased. The same author had already in an earlier paper (in 
“The Tidal and other Problems,’’ 1909 by Chamberlin et al.) 
investigated the possible retardation of the earth’s rotation through 
the friction of the water tides and the tides of the lithosphere. It 
is shown, in this suggestive publication from computations by C. 
S. Slichter, that when the earth had a rotation period of 3.82 hours 
its equatorial circumference was 1131 miles greater than it is at 
present, while the meridional circumference was 495 miles less. 
‘In changing to the present form, the tract immediately under 
the equator must have become shorter by 1131 miles. The 
tracts under the parallels adjacent to the equator north and south 
would have become shorter by less amounts, those still farther 
away by still less amounts, until a little beyond 30° latitude, north 
and south, parallels are reached under which the crust would have 
theoretically remained unchanged so far as this immediate factor 
is concerned.”’ There is hence a neutral zone at about 35° latitude, 
north and south, and beyond this are large areas of expansion. 
We would then have a zone of powerful compression at the equator 
and two polar caps of similar extensive tension. Chamberlin 
estimates that the equatorial tract under such conditions must 
fold, crumple and overthrust on itself after the familiar fashion 
of folded mountains to such an extent that, using. Heim’s estimate 
of 74 miles of the crustal shortening for the Alps, it would require 
15 ranges of the magnitude of the Alps across the equator, or 28 
ranges of the order of the Pennsylvanian Appalachians (using 
Lesley’s estimate). 

Professor Chamberlin concludes (op. cit., p. 49) that no such 
condition is suggested ‘‘ by an equatorial belt of land, much less 
an elevated girdle accidented by cross folds, or knots, or contorted 
protuberances,”’ nor is there any evidence of the truncated remains 
of these. While this is true of the present condition of the equatorial 
belt, it seems, however, that it may well have been different in regard 
to the Precambrian equatorial belt, for there we not only have 
evidence of an equatorial belt, the Archi-Gondwana, which, if it was 
not continuous around the earth, quite probably reached three- 
fourths around; and what seems still more significant, that belt 
was provided with a complete system of strong north-south folds 
such as would be postulated by an equatorial compression due to 
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retardation of rotation. Likewise one might find evidence of a 
neutral zone in the belt with little distinct trend lines which we 
saw suggested by the conditions in Bohemia, southern Asia, etc. 

The progressive tension due to the expansion of the earth beyond 
the neutral zone would lead (op. cit., p. 50) to persistent fissuring 
or gaping radial from the poles, and ‘if to escape the difficulties 
arising from exceptional tension in high latitudes, it be assumed 
that the whole shell of the lower latitudes crowded toward the 
poles, this would involve meridional crowding and the formation 
of a system of folded ranges pointing to the poles, while east and west 
ranges should be absent proportionately, and thus the effects should 
be expressed in a distinctive manner.” It is further inferred by 
Chamberlin that the earlier formations should show the most 
evidence of tension, the Archean most of all. ‘‘ As a matter of 
fact,” however, “the Archean of high latitudes, as of low latitudes, 
shows abounding evidence of compression,’ as Chamberlin himself 
could observe in Greenland in 1894 in latitudes as high as 77°, 
when he found “the same evidences of crumpling, contortion, 
foliation and thrust stress generally as are commonly shown by the 
Archean rocks in lower latitudes.” There is, thus, everywhere 
evidence of pronounced tangential thrust in the Precambrian ter- 
ranes of high latitudes, as of Canada, Scotland and Scandinavia, 
instead of the postulated tension effects, and further, as we have 
seen in the first part of this chapter, the Precambrian folds show 
a distinct east-west component instead of the postulated north-south 
directions. 

Professor Chamberlin from his investigation concludes that there 
is no geologic evidence of a retardation of rotation from the beginning 
of Archean time onward; the evidence of the Precambrian trend 
lines, brought forward in this paper, which in the north-south direc- 
tions of the folds of the Precambrian of the equatorial belt suggests 
the influence of retardation of rotation, is vitiated by that of the 
trend lines of the Precambrian beyond the neutral zones. 

As Chamberlin arrives at the important result that neither the 
friction of the present water tides nor the tides of the lithosphere, 
which are chiefly elastic strains, would be sufficient as retardative 
agencies to have a noticeable effect on the earth’s rotation, it appears 
safe to assume that the north-south trend lines of the equatorial belt 
of the Precambrian are due to another agency than the retardation of 
the earth’s rotation. 
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b Acceleration of rotation 


We have seen before that the principal factor in folding the Pre- 
cambrian rocks undoubtedly was the considerable shrinkage of the 
earth after full growth was attained, due to pressure condensation, 
etc. in the interior. This shrinkage we have further seen may have 
amounted to two or three hundred miles in the radius and 
would have been especially’ intensive at the beginning or in 

cambrian time. It is to be presumed that such a considerable 
Shrinkage might cause an acceleration of the earth’s rotation sufficiently 
great to cause the crowding of the crust toward the equator that is 
indicated by the east-west component and the close folding of 
the Precambrian rocks in the northern and southern latitudes; but 
the folding of the Precambrian beds is on the northern hemisphere, 
as in eastern Canada and Asia, by a pressure coming from the south. 
Nor could this acceleration account for the north-south trend lines 
and the close folding of the equatorial belt, which then would be 
the zone of tension. Chamberlin (op. cit., p. 59) shows that a 
reduction of a radius by 200 miles (from 4160 to 3960 miles) would 
reduce the day from 26 hours 29 minutes .o8 seconds to 24 hours, 
an accelerative effect that would be greater than the retardative 
effect of the water tides and perhaps greater than all the tides 
combined, but — it follows from his analysis — hardly large enough 
to have served as controlling agency of the Precambrian folding, 
even if the indicated direction of the pressure were not opposite to 
that postulated by an acceleration of rotation. This factor can 
hence also be excluded with a good margin of safety from those that 
may have controlled the Precambrian trend lines. 


c Body tides 


There is finally to be considered the possibility of the influences 
of body tides. Darwin, as stated before, has pointed out that if 
bodily tides have influenced the arrangement of mountain ranges, 
the direction at the equator must be north-south, toward north 
they must strike northeast and toward south in southeast direction. 
It will be seen that the equatorial belt of Precambrian folds would 
fully agree with the postulated trend lines, but the northern hemi- 
sphere gives in its Precambrian trend lines no clear evidence of 
a dominating northeast, nor the southern hemisphere of a dominating 
southeast direction; for while the right wings of the Eurasian system 
(the Sinian moiety) and of the Laurentian system are characterized. 
by the northeast direction of folding, the opposite wing or moiety, 
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which is by far the longer in the Eurasian system, exhibits an equally 
distinct northwest direction, or just the diametrally opposite 
direction from that postulated; and the central section of Laurentia 
possesses an east-west direction that is entirely indifferent to tidal 
influence. 

Possibly one might consider the north-northeast direction of the 
folds in India, and a like direction in the Colorado and Bohemian 
massives, as indications of a tendency of the north-south equatorial 
direction to change to northeast. It would, however, require the 
evidence of an entire circumpolar belt of this direction to prove 
the case. 

It is further to be remembered that the assumption of body 
tides powerful enough to fold the crust would postulate a con- 
siderably greater nearness of the moon and a less rigid condition 
of the earth crust in Precambrian time than there is reason to assume 
on other grounds. Finally Chamberlin (1909, p. 25) has pointed 
out that there is a large body of geological evidence which seems 
to indicate that the lithosphere is able to accumulate stresses for 
long periods, which are then relieved by permanent deformations; 
continuing, ‘“‘it is difficult to understand how an earth could be 
possessed of this ability if it yielded fluidally to such transient and 
moderate stresses as those of the tides of the outer part of the litho- 
sphere. We therefore assume with confidence that, whatever the 
amount of the lithospheric tide, it is only an elastic strain which 
relieves itself almost instantly on the removal of the force which 
caused it and involves little friction.”’ 

As neither the retardation due to the tides nor the acceleration 
of the rotation due to shrinkage of the earth were found to be com- 
petent to account either for the direction or for the amount of the 
Precambrian folding of the equatorial and circumpolar belts, it 
follows, by exclusion, that the shrinkage appears to have been the 
sole cause of the folding, and the existence and configuration of the 
continental and oceanic segments the controlling agency im the direc- 
tion of the trend lines of the folds. : 
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THE CHAMPLAIN SEA 


EVIDENCE OF ITS DECREASING SALINITY SOUTHWARD AS SHOWN BY 
THE CHARACTER OF THE FAUNA 


er” 
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Vv 


BY WINIFRED GOLDRING” 


Introduction 


Recent collecting in the postglacial banks of the Champlain 
and St Lawrence valleys has brought out the fact that going south- 
ward there is evidence of a marked change in the Pleistocene fauna, 
similar to that seen in the living fauna of the Baltic sea today. 
Study of this fauna and comparison with the conditions found in the 
Baltic and elsewhere has led to the conclusion that the character 
of this postglacial marine fauna is due in large part at least to decreas- 
ing salinity in this direction in the waters of that time. 

The normal salt composition of sea water permits the develop- 
ment of a fauna rich in species and genera. A reduction in the salt 
content of the water produces an impoverished fauna, poor in species, 
poor in lime, dwarfed in size but often rich in individuals (Shimer, 
p. 473; Walther, roro, p. 60). 

Marine animals are divided into three groups according to their 
ability to live in water of various degrees of salinity: (1) stenohaline 
types can not live in water with less than 30 or 35 permille! of salt 
(normal open sea); (2) euryhaline types can endure without injury 
a considerable freshening of the water; they need the salt but not 
a definite percentage, and will live as long as any salt remains; 
(3) brackish-water types are adapted to a small amount of salt and 
an increase of the salt content is just as harmful as a reduction of 
it. The brackish state of water has never been definitely delimited, 
but probably the upper limit would be a salinity of 2 or 3 permille. 
The stenohaline forms outnumber the euryhaline and brackish- 
water forms in all groups (Walther, 1894, p. 6263; Grabau, p. 1044). 

Experiments have been undertaken with sea animals (by Beudant; 
Walther, 1894, p. 63) to determine whether they can be induced to 
live in gradually freshened water. It was found that if marine 
mollusks are brought suddenly into fresh water, almost all the species 
die; but many species can endure the gradual addition of fresh 
to salt water until eventually the water has become quite fresh. 


1That is, parts in a thousand. 
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Among 610 individuals of various marine species which were grad- 
ually accustomed to fresh water, only 37 per cent died. Of the 
same number of the same species which were kept at the same time 
continuously in salt water, 34 per cent died; so that the mortality 
in the groups compelled to live in a strange element was only 3 
per cent greater. These experiments show that sea animals are 
not bound to an absolute quantity of salt, but their stenohaline 
or euryhaline behavior 1s important in this, that they are able more 
easily or with more difficulty to adjust the salt content of their 
tissue to that of the surrounding water. It has been found that 
nearly related species behave very differently in this respect; one 
species may die immediately, another live on for several days. Fora- 
minifera live mostly in pure salt water, yet in the estuaries of British 
rivers there are known too species belonging to 44 genera. In 
brackish sea water, in spite of the simultaneous increase in the lime 
content, the secretion of lime skeletons is diminished. Species of 
Foraminifera in the estuaries have shells poor in lime, while the 
same species secrete coverings rich in lime in the normal salty sea 
(Walther, 1894, p. 63; 1919, p. 123). 

A noted area for studying the influence of a diminished salt 
content upon the animal life is the Baltic sea, which shows a very 
striking decrease in salinity eastward and in a large way the responses 
of the fauna to it. It is more static than estuaries; it lacks the tides 
which are characteristic of the latter and therefore does not show 
the pronounced changes from fresh to salt water twice a day. The 
North sea has the normal marine salinity of 35 permille which 
decreases steadily going eastward in the Baltic until at the northern 
end of the Gulf of Bothnia the water is practically fresh. In the 
Skager Rak the water has a salinity of 34 permille; off Skagen, 
the northeasternmost point of Denmark, 30 permille; in Kattegat, 
22 permille, and 20 permille in Kiel bay. ‘‘ Throughout the southern 
part of the Baltic, from the ‘ Scheren,’ at the mouth of the Gulf 
of Finland, to Bornholm the salinity is from 7 to 8 permille at the 
surface and does not vary greatly in the depths. For instance, 
in the deepest part of the Baltic off the Island of Gotland, the salinity 
is only 12 permille, and in the Bay of Danzig, which shows a yearly 
average of 7.22 permille at the surface, it is only 11.66 permille 
(average) at the depth of 10s meters. In the Bay of Riga the 
salinity is 6 permille, in the southern part of the Gulf of Bothnia. 
it is 4 permille and gradually diminishes until the water is entirely 
fresh (3 permille at Uleaborg, northern end; Grabau, p. 1045). 
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Fig. 1 Sketch map of Baltic showing permillage variations in salinity 
(after O’Connell, 1916). 


Corresponding to these changes in salinity are certain very definite 
changes in the fauna.’”’ (O’Connell, p. 70; see also Grabau and 
Jacobsen). 

As the salinity of the water decreases from that normal for sea 
water, the fauna changes from one typically marine to one in which 
only a few marine groups are represented and finally to a fresh- 
water fauna. Each phylum is affected. 

Pouchet and de Guerne (p. 919-21), from a study of dredgings in 
the Baltic, reported from the Gulf of Finland a crustacean fauna 
made up almost entirely of fresh-water types. One of the types, 
Bosmina longirostris, shows a great abundance of 
individuals, for it represented by itself alone three-fourths of the 
mass of the animals obtained at the various stations. Associated 
with the fresh-water types is a marine pelagic form, Evadne 


- 
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nordmanni, which occurs more and more frequently in pro- 
portion to the increase in the salinity of the water (westward). 
In descending south the Evadnes tend more and more to replace 
the Bosminas, but the latter have been found even as far 
down as Kiel. Another abundant euryhaline crustacean is Podon 
intermedius. From the point of view of the pelagic fauna, 
the Gulf of Finland may be compared to a lake broadly opened 
on the Baltic (salinity of .73 permille at Cronstadt; 2.62 permille 
at Seskar). Along the extent of Gotland, the marine crustacean 
fauna is found in the Baltic as far as Kalmar sound between Oland 
and Sweden. One interesting copepod found is Temora velox, 
known for a long time as an inhabitant of brackish waters. This 
species appears to have adapted itself in a special manner to extreme 
conditions of existence in the Baltic, for it has spread out every- 
where there and is so abundant as to play an important part in the 
nourishment of certain fish. 

A change similar to the above has been found among the Mollusca. 
Species of Limnaea, such as L. palustris‘and pereger, 
replace the Littorina species. When the salinity of the water 
is low along the coast the two forms are found living together, and 
with them is also found a river form, Neritina fluviatilis. 
Common forms of Planorbis and Bythinia Ravewpces 
enumerated from the Baltic in addition to the Limnaeas and 
Neritinas. In the Gulf of Bothnia many of the common 
air-breathing pond snails have habituated themselves to the slightly 
saline waters of that part of the Baltic (Forbes, p. 90, 231; O’Con- 
nell, p. 71). 

There is a very rapid decrease eastward in the number of species 
comprising the whole fauna. Mobius (1872, p. 279; 1873, p. 138) 
describes the Baltic as being faunistically divided into two basins, a 
western and an eastern; the former marked by a rich fauna, the latter 
by a strikingly impoverished one. In his earlier report on the Baltic 
fauna (1872, p. 277), he gives the total number of observed inverte- 
brate animals as amounting to about 200 species (exclusive of infus- 
orians and crinoids), only one-fifth of which were found in the eastern 
basin of the Baltic which begins between Rtigen and the southern 
extremity of Sweden. In the later report (1873), this number 
is increased to 241 species for the western basin (exclusive of 
infusorians, rhizopods, ostracods) of which 69 have been found in 
the eastern. The following table (after O’Connell, p. 72) shows 
the rapid decrease in the species of the Baltic fauna and gives a 
comparison of that fauna with a normal marine fauna: 
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Comparative number of species of invertebrates in the Baltic, etc. 


Vial gts Baltic Bay Bay of 
Crent as a of Trave- 
Priiik whole Kiel munde 
Phyla beside 


35 permille | 78 permille | 20 permille | 12 permille 


JP eae ide 6h oe AO ee rae eee 42 7 S 3 
Coelenterata etree mit cart reat hohe eno Sie Rae 98 28 24 8 
COMO eTITia LA ects einai chee we feito stelelce ove 48 6 5 2 
Wermeswtanis vee eren es. Shad gale S)teaiaee een Ss IOL 68 50 26 
EO ZO ENT EE SETS st ote) ect ee eal Bnew II 5 
Crista ceales seer hei ote de, eee Rh tae | ie eRtk Sas 50 36 19 
PE Tee ee eet ete isos so ard @ x sain v6 0! 682 68 64 40 
picanGa Loe es mere ee teen vant, oe ees h. cete yeas ata cere he a4 5 5 4 4 

SRG Sas cA a ee ae ae pee ees 1040 243 194 107 


Another striking change has been noted in the character of the 
Baltic fauna which may likewise be correlated with the variation 
in salinity. As the stenohaline forms disappear entirely, euryhaline 
forms become dwarfed. Mobius (1873, p. 138) reports dwarfing 
of worms, and of a copepod, very noticeable even in the short 
distance from Arendal (Norway coast, on Skager Rak) to Kiel. The 
dwarfing of fishes has also been noted (see O’Connell, p. 72). The 
animals of the eastern basin are more dwarfed than in the western 
basin, and the best examples are found among the mollusks, in 
which group in addition to being dwarfed, the shells become poor 
in lime. 

Mytilus edulis at Kiel attains a length of 8-9 cm; in 
the eastern basin (for example at Stolpe bank, Gotland and Dalaré) 
this mollusk reaches a length of only 3-4 cm. In the clayey mud 
of the sea bottom in various places in the eastern basin are found 
very many conchiolin coverings of Mytilus edulis and 
Macoma balthica (groenlandica); often the two 
brown conchiolin coverings are still bound together by the ligament 
at the back in complete shell form. This occurrence is readily 
explained. It has been found in the case of these two species, 
in the eastern basin, that the lime layers of the shell are extraordi- 
narily thin, and therefore so brittle that they can be easily crushed 
between the fingers. Because of its thinness, the lime layer of the 
shells is very soon dissolved after the death of the animal (Mobius 
T8780 Da 136 } 

A very noteworthy case of dwarfing is exemplified by Cardium 
edule, the common European cockle, which has a large, rough, 
thick shell and thrives best under purely marine conditions. This 
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species “in the North sea, of normal marine salinity, is the size 
of a small apple; at Stockholm, where the salinity is below 10 permille, 
the shell in the deeper, more saline water is only as large as a walnut 
and is even smaller along shore where the water is fresher. At 
K6onigsberg, with the decreasing salinity, the size reaches that of: 
a hazelnut, whereas at Reval, it is only the size ofa pea’’ (O’Connell, 
p. 72). The studies made of the Baltic sea have shown that the 
fauna of a brackish-water body of the nature of the Baltic is due 
to a mingling of marine species and fresh-water (river) species which, 
however, are modified. Only the most euryhaline marine species 
survive. A very important fact brought out is that, however 
dwarfed or otherwise modified the species may be, the marine forms 
of the Baltic are not different specifically from those living in water 
of normal marine salinity nor do the fresh-water forms differ speci- 
fically from those found in the rivers emptying into the Baltic 
or those in nearby fresh-water bodies (Forbes, p. 90; Pouchet & 
de Guerne, p. 920, 921). 

Examples of dwarfing due to freshening of sea water have been 
noted elsewhere than’ .in ‘the Baltic) Caz da10 11 eee 
which is common along the British coast, is found in a dwarfed 
condition in the brackish waters of the estuaries. The shell is 
invariably reduced in size, and in addition is thin and with less 
strongly marked external characters. The cockle of the Greenland 
estuaries is likewise thin, smooth and almost edentulous; in each 
valve of the young shells are found rudiments of a single tooth 
which finally disappear. This species of Cardium is very 
abundant in the Pliocene (Crag) of Suffolk and Norfolk, but is 
not now found in Europe (Forbes, p. 213-14; see Shimer, p. 474). 

Both the Caspian and Black seas have fresher water than the 
- Atlantic ocean, due to the many streams emptying into them. The 
fauna in each case is typically marine and the species are the same 
as those in the Atlantic, but in these seas they are practically all 
dwarfed in size as compared to the Atlantic specimens. Ten species 
of Cardium are found in the Caspian sea, small; thin; with 
lateral or central teeth or both suppressed. Often one tooth alone 
is preserved; at times it acquires a great development and is accom- 
panied by great distortion of the shell on that side. These are 
all aberrant forms, all related back to Cardium edule. The 
same is true of the cockles of the Black sea (Forbes, p. 201-2, 211-15; 
see Shimer, p. 473, 474). Among other species dwarfed by brackish 
waterare Mya arenariaand Littorima 111 0 eee 
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In general, species that live in both normal sea water and 
in brackish water are smaller in the latter. There are some excep- 
tions to this (Forbes, p. 230; see Shimer, p. 474), as, for example, 
Scrobularia and Mactra solida. These forms have 
become thoroughly adapted to a brackish water environment, 
and, moreover, attain their largest size there. 

Modifications due to changes in the salt content of water are 
not confined to invertebrates alone; and while this paper is con- 
cerned with invertebrate species only, it is not amiss here to point 
out a case or two in which a higher group, the fishes, are affected. 
The dwarfing of fishes in the Baltic has been noted above. Forbes 
(p. 204) shows that the fishes of the Black sea are very indicative 
of the estuarine character of its waters. The number of species is 
remarkably small when compared with those of the Mediterranean; 
but on the other hand the number of individuals is marvelously 
great. Lull (p. 172) points out ontogenetic variation dependent upon 
the chemical content of the water in little fishes known as stickle- 
backs (Gasterosteus cataphractus). ‘“ Those living 
in salt water have from twenty to thirty bony plates along the back, 
in brackish water these are reduced to from fifteen to three, while 
in fresh water there are none at all.” 


Pleistocene Fossils of the Champlain Sea 
Part 1 Decrease in Spectes Southward 


A careful list, with localities, has been compiled of the marine 
Pleistocene invertebrate species collected by the writer and also 
all those reported by others in various publications; and these have 
been tabulated to show the distribution of the species from Labrador 
to the southernmost locality from which they have been collected 
in the Pleistocene of the Champlain valley. 
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Table showing distribution of marine Pleistocene invertebrate fossils 
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| Burlington, Vt. and vicinity 


| Willsboro, N. Y. 


| Port Henry, N. Y. and vicinity 


| Chimney Point, Vt. 
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Crown Point, N. Y. 


| Crown Point Station vicinity, N. Y. 
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Table showing distribution of marine Pleistocene invertebrate fossils (continued) 
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Table showing distribution of marine Pleistocene invertebrate fossils (continued) 
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Table showing distribution of marine Pleistocene invertebrate fossils (concluded ) 
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In addition to the species listed in the table there are nine species, 
each reported only from one locality but not from any of the lower St 
Lawrence localities: from Ottawa and vicinity, Dentalina sp., 
Leda pygmaea, Natica;,affinis, Nereis pela- 
gical; from, Port Kent,; Tritonium angicwing oe 
fornicatum (Emmons, Geol. of N. Y., 2d Dist., 1842, p. 128); 
from Burlington and vicinity, Yoldia obesa, Y. siliqua, 
Nucula abyssicola. An old collection of Pleistocene 
fossils from the Champlain valley in the State Museum contains 
Rhynchonella: pstttaceas (3 Mya trai wea dar 
Buccinum: gilaciale, “Bae caliatum, Brocy agwesaae 
Balanus hameri; but as no localities were given for these 
species they can not be used in the lists. The distribution of the 
total number of species is summarized in the comparative table 
which follows: | | 
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Of the 25 species found at Ottawa and vicinity, 4 (listed above) 
have not been reported elsewhere; of the other 21 all except 1 
(Porella elegantula) occur likewise at Montreal. 
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Map 1. Map showing localities [e] in the Champlain basin, and a part of Canada, where marine Pleistocene fossils have been found. Scale ,.,);993 approximately 15 miles to the inch. 
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Ottawa and Vicinity 


Dentalina sp. Nucula tenuis 
‘Polystomella crispa Astarte banksii 
Tethea logani A. laurentiana 
Solaster papposa Cylichna alba 
Porella elegantula Natica affinis 
Saxicava rugosa Lunatia groenlandica 
Mytilus edulis Neptunea despecta 
Macoma groenlandica Admete viridula 

M. calcarea Haminea solitaria 
Yoldia arctica Philine lineolata 
Leda minuta | Serpula vermicularis 
L. pygmaea Balanus crenatus 


From Green’s creek and Besserer’s wharf, Ottawa river, about 8 
miles below Ottawa, have been reported Saxicava rugosa, 
Nercoiva groentandica, Yoldia arctica; Leda 
Peremaca, Nucula tentiis, Solaster papposa 
and Nereis pelagica. In addition there have been found 
in the clay nodules at this locality remains of three species of fish: 
a capelin, Mallotus villosus (abundant); a lump sucker, 
Cyclopterus; a species of stickleback, Gasterosteus. 
There have also been found remains of fresh-water plants, several 
birds, mammals etc., which show that the Leda clay was not far 
from the shore when clay with drift material was brought down 
by the rivers. Leda (Yoldia) may occur in moderately deep water; 
the other fossils suggest shallow water (Coleman, p. 131). 

Marine Pleistocene shells have been reported from numerous 
localities in Canada, some of which are shown on the accompanying 
map of localities (map 1). The two commonest and most abundant 
shells reported are Saxicava rugosa and Macoma 
groenlandica. Brockville, Ont., is the most southern and 
most inland point at which Pleistocene fossils have been found. 
At Pakenham Mills, 30 miles southwest of Ottawa, the only marine 
shell reported is Macoma groenlandica, a species now 
found farther up in the estuaries than most others (Dawson, 1894, 
p. 58). The line marking the limit of known marine fossils extends 
from Brockville through Perth, northwest to Fort Coulonge on the 
Ottawa river. ‘“Gravels, sands and clays not unlike the marine 
deposits...occur at various places west of Brockville. ..and some 
of them have been searched carefully for fossils, but without success, 
suggesting that for some cause the marine fauna could not advance 
-into the Ontario basin ’’ (Coleman, p. 134). 
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In New York State, marine fossils of this period cease in the west- 
ward extension before the beds reach Morristown, opposite Brock- 
ville. So far, the most western locality from which they have been 
reported is Ogdensburg. Marine fossils have been found in New 
York from north to south as follows: 


1 Ogdensburg 2 Mooers 
Macoma groenlandica Macoma groenlandica 
M. calcarea . Saxicava rugosa 
Saxicava rugosa Yoldia arctica 
Cylichna alba (?) Balanus sp. (fragments, rare) 
3 Freydenburg’s Mills, Saranac R. 4 Cumberland Head, Plattsburg 
Saxicava rugosa : Macoma groenlandica 
Macoma groenlandica Mya arenaria 
Mytilus edulis 
Balanus sp. 
5 Lapham Corners 3 6 Valcour Is. 
Mytilus edulis Saxicava rugosa 
Macoma groenlandica Macoma groenlandica 


Mya arenaria . 
Astarte laurentiana (rare) 
Balanus crenatus 


7 Port Kent 
Saxicava rugosa Pecten islandicus 
Macoma groenlandica Cylichna alba (not frequent) 
M. calcarea (rare) Utriculus pertenuis (rare) 
Mya arenaria Tritonium anglicum 
M. truncata | T. fornicatum 
Mytilus edulis Turritella sp. 
Yoldia arctica .Balanus crenatus 
8 Willsboro 9g Port Henry (few miles north of) 
Saxicava rugosa 
Macoma groenlandica Macoma groenlandica 
Mytilus edulis Saxicava rugosa 
Yoldia arctica (rare) Mytilus edulis (fragments, rare) 
Balanus crenatus 
10 Crown Point — 11 Crown Point station (mouth of 


Putnam Creek, 4 mile north) 


Macoma groenlandica 
Macoma groenlandica 


12 Crown Point station (2 miles 
south, along shore) 


Macoma groenlandica 
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In addition to the places listed above, Macoma groen- 
landica has been found at Norwood, in the vicinity of Chazy, 
ahd at Essex and southward. 

In Vermont the greatest number of species have been reported 
from the vicinity of Burlington, probably because that area has 
been better searched. The writer has found in the clays about 
a mile north of Burlingtona Balanus crenatus, not hitherto 
reported from that state, and in the clays just north of Chimney 
Point Yoldia arctica, not before reported so far south as 
this. The fossils in Vermont have been found from north to south 
as follows: 


1 McBride Bay, South Hero 2 Burlington and wctnity 
Mya arenaria Macoma groenlandica 
Macoma groenlandica Saxicava rugosa 
Saxicava rugosa Yoldia arctica 


Balanus crenatus (rare) 


3 Mallett’s Bay, north of Burlington 


Ophioglypha sarsii Yoldia arctica 
Lepralia sp. Yoldia obesa 
Macoma groenlandica Leda minuta 
M. calcarea Nucula tenuis 
Saxicava rugosa N. expansa 
Mya arenaria N. abyssicola 
Mytilus edulis Cryptodon gouldii 
4 Colchester 5 Chimney Point 
Macoma groenlandica Macoma groenlandica 
Saxicava rugosa Yoldia arctica (rare) 


Mya arenaria 
Yoldia obesa 
Yoldia siliqua 
Tethea sp. 

In addition, Mytilus edulis has been reported from Isle 
La Motte, Mya arenaria from _ Providence island, and 
Yoldia obesa from St Albans. Shells also have been noted 
at Swanton, Milton Falls, Milton, West Milton, Chickering Village, 
Shelburne Falls, Charlotte, Vergennes and Addison, but no lists 
of species have been given. 

The above tables and lists bring out the fact that the number of 
Pleistocene species is considerably reduced at Ottawa and vicinity, 
while from Pakenham Mills about 30 miles southwest of Ottawa, 
not far from the most western limit for marine fossils, is reported 
only Macoma groenlandica. In the Champlain valley 
the number of species decreases rapidly until at Willsboro, N. Y., 
‘only five species are represented. 
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Emmons (p. 283) states that two species of Pleistocene 
_ fossils are found the entire length of Lake Champlain. Asa 
matter of fact only one species, Macoma groenlandica, 
has been found at the southernmost locality (see Wood- 
worth, p. 215). Emmons reports no species south of Crown 
Point, and I have nowhere found a record of any such southern 
extension of this fauna; but Prof. John H. Cook in the course of 
some field work for the State Museum recently (1920) discovered 
two new localities for Macoma groenlandica, both of 
them farther south than Crown Point. One locality is along the 
shore near the mouth of Putnam creek, about one-half of a mile 
north of Crown Point station; the other is about 2 miles south of 
Crown Point station, just east of Breeds Hill, and the specimens 
were not visible in the deposits along the shore, but were dredged 
from the clay in the lake bottom. This second locality is about 8 
miles farther south than the Crown Point area. 

Four species extend down the greater part of the Champlain 
valley. Yoldia arctica. found recently, together with 
Macoma groenlandica, just north of Chimney Point, 
Vt., has almost .as great a. range as the latter, “Sa x4— 
rugosaand Mytilus edulis were found a few miles north 
of Port Henry, and have not been found farther south. Only frag- 
ments of Mytilus edulis were found and these infrequently, 
which would indicate that this species was not represented in large 
numbers as far south as this. Balanus crenatus has not 
been reported south of Willsboro, nor Mya arenaria south 
of the Port Kent and Burlington areas. No gastropods occur 
south of Port Kent, which is the only locality in the Champlain 
valley from which they have been reported; and only four species 
have been found here. This does not take account of the three 
species of Buccinum reported, without locality, from the Champlain 
valley.. The other phyla, Foraminifera, Porifera, Echinodermata, 
Bryozoa, Brachiopoda and Annulata, are almost without repre- 
sentation in the Champlain area. A specifically unidentified sponge 
(Tethea sp.) is listed as occurring at Colchester, Vt., and a 
bryozoan (Lepralia sp.) at Mallett’s Bay, Vt. From this 
latter place one echinoderm also has been reported. - Rhyncho- 
nella psittacea has been “reported from the Champlain 
valley without a localityandEuryechinus drobachiensis 
is similarly listed from Vermont; SO these citations can have little 
value in the present problem.! 


1 The basin was also open to large marine animals, stich as whales and seals 
(Dawson, 1894, p. 267, 268; Perkins, 1907-8, p. 76, 80, 81, 102). 
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So far account has been taken only of the occurrence of marine 
Pleistocene invertebrate fossils.. While it is not intended here to 
place too great weight upon the occurrence of fresh-water fossils, 
nevertheless, considering the conditions found in the Baltic, the 
possible significance of the association of marine and fresh-water 
forms in Pleistocene deposits should not be overlooked. At 
Clarenceville, an outport of Missisquoi county, Quebec, between 
the Richelieu river and Missisquoi bay, four species of fresh-water 
fossils are found in the deposits with Mya arenaria and 
Macoma groenlandica. Three. of these species, Unio 
rectus Lam., Unio cardium?. Rafinesque, Unio ven- 
tricosus Barnes, are represented by large and thick shells better 
developed than those of the St Lawrence river at present. A 
species of Limnaea also occurs here (Dawson, 1894, p. 58, 238). 
A similar occurrence of fresh-water fossils has -been noted (Ref. 
cit.,p. 238, 245, 246, 248) at Pakenham Mills, in Lanark county, 
about 30 miles southwest of Ottawa, and about 20 miles east of the 
western limit of known marine fossils (Coleman, p. 130). A 
Sphaerium? was found here associated with fresh-water 
bivalves and Macoma groenlandica, but the specimens 
were too imperfect for certain determination. Other species 
reported from the Saxicava sand and Leda clay of this locality are: 


Amnicola limosa (Say) Valvata tricarinata Say 
A. porata (Say) Planorbis bicarinata Say 
Limnaea palustris Muller P. trivolvis Say 

L. elodes? Say P. parvus Say 
Patula(Pyramidula) striatella Anthony Campeloma decisum Say 


From the villages of Avonmore and Monklands, south of Ottawa, 
Coleman (p. 132) reports fresh-water shells of at least eleven species. 
At Montreal were found two speciesof Limnaea, L. umbrosa 
Say and L. caperata Say (Dawson, 1894, p. 245), and from 
Mallett’s Bay, Vt., (Perkins, tg09-10, p. 55) is reported Helix 
(Pyramidula) striatella found in the Leda clay. In 
the Montreal and Vermont areas the fresh-water species very 
probably were carried in by streams. The occurrence of fresh- 
water fossils together with Macoma groenlandica and 
Mya arenaria at Clarenceville is very suggestive of estuarine 
conditions. The Pakenham Mills area, to which fresh-water fossils 
are peculiar, is of great interest in this connection. Two of the 
genera, Planorbis and Limnaea, and one _ species, 
Limnaea palustris, which were found adjusted to the 
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slightly saline waters of the upper Baltic, are represented here. 
It is quite possible that all or part. of these forms were carried in 
by rivers; but the situation of Pakenham Mills near the western 
limit of known marine fossils is significant and in favor of brackish- 
water conditions there, and consequent adjustment of the fresh- 
water forms to this condition. Also, as noted above, the only 
marine shell found is Macoma groenlandica, which is 
now found farther up in the estuaries than most others. 

There is evidence of freshening of the sea westward. In the region 
west of the fossiliferous beds, at higher levels, are beachlike deposits 
of sand and gravel and also stratified clays resembling the Leda 
clay which are believed by some to be of marine origin, but by others 
(see Coleman, p. 136, 145) to be of fresh-water origin. Coleman 
says: ‘‘ That the old sea level at 350 feet continued into the Ontario 
basin, and may even have reached its western end seems very 
probable, and the fact that marine fossils are very abundant east 
of Brockville, but have never been found to the west, may be accounted 
for by the narrowing of the lower end of the basin forming a strait 
not very much wider than the present river and only 100 feet deeper: 
so that Niagara and the other rivers flowing into Lake Ontario 
were able to keep the waters fresh, or at least only brackish, in 
spite of their communication with the enlarged Gulf of Saint Law- 
rence’ (Ref. cit., p. 136). 


Part 2 Dwarfing of Species and Other Modifications 


Dwarf faunas may be divided into two classes: (1) “ faunas 
where the individuals are of smaller size than that to which the 
species grows under normal conditions; this is the result of an 
abnormal habitat; (2) faunas where all the individuals are small 
but of the normal size of the species; in this case some selective 
action has weeded out all the large and heavy species, leaving a 
dwarf but not stunted fauna. Dwarf faunas usually include repre- 
sentatives of both classes’’ (Shimer, p. 490). This, from the data 
gathered, seems to be true of the Champlain Pleistocene fauna. 
The dwarfed character of this fauna is well shown by five species: 
Macoma groenlanaac a: Saxicava rugosa, 
Mytilus edulis, Mya arenaria, Yoldia arctica 
(see plates 1-3). Through the kindness of Doctor Pilsbry, I 
have obtained for comparison recent specimens of these species, 
in addition to those in the State Museum. 

It is well, perhaps, to give approximately some idea of the numbers 
of individuals of the different species, upon which comparisons 
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are based. The specimens of Macoma_  groenlandica 
collected at Montreal numbered about 225; at Ottawa and vicinity, 
about 50; at McBride Bay, South Hero, 150; at Cumberland Head, 
over 300; at Valcour island, over 160; at Lapham Corners, 115; 
at Port Kent, over 1000; at Burlington and vicinity, over 200; at 
Willsboro, several hundred; at Essex, over 150; at Port Henry 
vicinity, over 250; at Chimney Point, about 150; at Crown Point, 
over 150. The specimens of Yoldia arctica collected at 
Ottawa and vicinity numbered over 450 (about 375 at Ottawa); 
at Burlington and vicinity, about 75 (largely fragmentary); at 
Port Kent, over 350; at Willsboro, about 20; at Chimney Point 
12 (fragmentary). The specimens of Saxicava rugosa, 
collected at Montreal numbered 110; at Ottawa and vicinity (almost 
entirely Green creek), about 275; at South Hero, 3 (small); at Bur- 
lington and vicinity, 7 (fragmentary); at Port Kent, about 300; 
at Willsboro, about 300. The specimens of Mytilus edulis 
collected at Lapham Corners numbered several hundreds; at Port 
Kent, 20+ (fragmentary); at Willsboro, 25-+- (fragmentary); at 
Port Henry, few small fragments. Specimensof Mya arenaria 
were collected to the number of several hundreds at McBride bay, 
South Hero, and at Cumberland Head; at Valcour island, about 
25-+ specimens (largely fragmentary). 

Macoma groenlandica is the only species found 
extending the entire length of Lake Champlain, the most southern 
occurrence, as noted above, being 2 miles south of Crown Point 
station. Professor Cook, in reporting the two new occurrences 
for this species stated that, so far as he could recall, the shells in 
size and character resembled those from Crown Point. The writer 
has not, as yet, had any opportunity for studying the shells collected 
in the vicinity of Crown Point station; and therefore it is the speci- 
mens from the Crown Point area, about 8 miles farther north, that 
are used here for purposes of comparison. The recent shells used 
in comparison are from the New Jersey and New York coasts. The 
largest recent shell examined has a length of 33.4 mm and a width 
of 25.5mm. The other shells vary from 25 mm to 31.3 mm in length 
by 19 mm to 26 mmin width. The largest shells found at Montreal 
were in a fragmentary condition, but in proportion to the measure- 
ments of the other shells must have reached a length of 24 mm to 25 
mm with a width of 20 mm to 21.5mm. These very large shells were 
found to be fewer in number; a large proportion measure from 19 
mm to 22.5 mm in length by 16mm to 20mminwidth. The majority 
of the shells found, or what might be termed the average shells, are 
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around 17 mm to 18 mm in length by 14 mm to 16.5 mm in width. 
At Crown Point, the largest shell found had a length of 15 mm and 
a width of 11.6 mm. The large shells are few and run from a little. 
under 13 mm to 14 mm in length by 10 mm to 11 mm in width. 
Average specimens measure 10 mm to 12 mm in length by 7 mm 
to 10 mm in width. These measurements show that at Montreal 
the largest shells of M. groenlandica found are about the 
size of the average-sized recent individuals; while the average- 
sized Montreal specimens run much under this. The largest shells 
found at Crown Point are less than one-half the size of the largest 
recent ones and less than three-fifths the size of the largest shells from 
Montreal. The average Crown Point shells are half, or less, the size 
of average recent shells, and three-fifths, or slightly over, the size 
of average Montreal specimens. The Montreal specimens may be 
regarded as typically marine, and those from Crown Point as 
dwarfed. Other localities show various gradations between these 
two points, but-there is a general decrease in size southward. (See 
plate 1, figures 6, 7, 8.) 

M. groenlandica in the vicinity of Ottawa runs sialic SO 
far as specimens collected show, than at Montreal. The largest 
specimens. found at Green’s creek measured 19.2 mm to 20 mm in 
length by 14.7 mm to 17.5 mm in width; a number of shells measured 
from 17.2 mm to 18.3 mm in length by 14.3 mm to 15.6 mm in width; 
the majority of the shells from here are even smaller, the average 
running 15.2 mm to 16.5 mm in length by 12 mm to 13.7 mmin width. 
The average-sized shells here then are 2 mm to 3 mm smaller than 
at Montreal. At Cumberland Head, near Plattsburg, N. Y., the 
largest shells, very few in number, run from 17.5 mm to 21 mm in 
length by 15.4 mm to 16.3 mm in width; medium-sized shells measure 
15 mm to 16.7 mm in length by 12.4 mm to 14.3 mm in width; the 
majority of the shells are smaller yet, ranging in size from 13.8 mm x 
12mm to 14.6 mmx 11.9 mm. At McBride bay, South Hero, Vt., 
these shells are smaller than at places farther south, except Crown 
Point and Chimney Point. This may be due to lack of extensive 
collecting, or perhaps an environment unfavorable to a better develop- 
ment of the shells. The largest shell found measures only 17.5 mm x 
14 mm; medium-sized shells measure from 13 mm x 10.5 mm up to 
14.3 mm x 12 mm; the majority of the shells have the following 
measurements or are smaller: 11.5 mm x 10.2 mm up to 13 mm x 
10.7 mm. Near Burlington, Vt., and vicinity very few of the large 
shells were found and these measured from 18.7 mm x 16.5 mm to 
22mmx17.7mm. The medium-sized shells running from 17 mm x 
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14.8 mm to 17.7 mm x 14.6 mm are not abundant; the majority of 
the shells have the following measurements or are smaller: 14.7 mm x 
12.8mmup to16.8mmxi5mm. Macoma groenlandica 
is not very abundant at Valcour island. The specimens collected 
here, in general, run smaller than those of the previous locality, but 
the predominating sizes at Valcour island run somewhat larger than 
the predominating sizes at Burlington and vicinity. The largest 
shells are few in number measuring 18.4 mm x 15.8 mm up to 
18.8 mm x 16.3 mm and 19 mm x 15.1 mm. The medium-sized 
Shells, 16 mm x 13.3 mm to 17.5 mm x 14 mm are fairly abundant ; 
but the most numerous shells are smaller than this, giving the 
measurements 15 mm x 13 mm to 15.5 mm x 13.7 mm and 15.8 mm x 
13.2 mm. At Lapham Corners, while the shells average about the 
same, the largest-sized shells are more abundant: 18 mm x 14.7 mm 
and 19 mm x 15 mm up to 22 mm x 19.3 mm; the medium-sized 
Shells vary from 16.2 mm x 14 mm to 17.5 mm x 15.3 m; but the 
majority of the shells collected at this locality run as follows and 
smaller: 14 mm x 12.7 mm to 15.7 mmx 13mm. M. groen- 
landica was found at Port Kent in much larger numbers than 
at any other locality, the largest proportion of the shells varying 
from 12.41mm x 10.4mm to 13.7 mm x 11.5 mmand 14.7 mm X Ir mm. 
The medium-sized shells measure from 15.2 mm x 13.7 mm to 17 mm 
X 14.7 mm; while the largest shells reach the size of 18 mm x 15 mm 
to 22 mm x 19.4 mm. At Willsboro, a short distance south, the 
shells were very abundant, but no shells were found so large as the 
largest size found at Port Kent; but the medium and average-sized 
shells run about the same. The largest shells vary from 17.2 mm x 
13.7 mm up to 19 mm x 16.6 mm and 19.2 mm x 15.8 mm; the 
medium-sized shells vary from 14mm x 11.3 mm to 15.7 mm x 13.5 mm 
and 16.7 mm x 13 mm; the majority of the shells average smaller than 
this and give the measurements: 12 mm x 9.5 mm to 14 mm x 1o mm. 
Although Essex is only a few miles south of Willsboro, from this 
point for several miles southward along the lake shore the shells 
average smaller and thinner, if anything. The majority of the 
shells vary from 13 mm x 11.8 mm to 15 mm x 12.5 mm; the medium- 
sized shells, which are much fewer in number, vary from 14.5 mm x 
13 mm to 16 mm x 13 mm; while the few largest-sized shells show 
the measurements: 16.7 mm x 14.2 mm to 18.8 mm x 16.5 mm. 
The shells found a few miles north of Port Henry and just north 
of Chimney Point, Vt., while very small for the species, still run 
markedly larger than the Crown Point specimens. At the locality 
north of Port Henry only a very few (six) of the largest-sized shells 
were found and these vary from 18.2 mm x 13.7 mm to 21 mm x 
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17.8 mm. Here there are two sizes about equally abundant: one 
size varying from 16 mm x 12.4 mm to 17.5 mm x 13.8 mm and 
the other, from 13.4 mm x 10.8 mm to 15.8 mm x 12.5 mm. None 
of the very large specimens was found in the vicinity of Chimney 
Point. One specimen was found measuring 17.2 mm x 14 mm. 
The large specimens found vary from 14 mm x 10.8 mm to 14.7 mm x 
11.6 mm and 14.8 mm x 11.3 mm; average specimens vary from 
12.1 mm x ro mm to 13.5 mm x 10.8 mm and 13.7 mm x 10.1 mm; 
but the majority of the shells run smaller, measuring 10 mm x 8.2 mm 
to 11.6 mm X g.2 mm. | 

Yoldia arctica has been found almost as far south as 
Macoma groenlandica. It has been collected at fewer 
localities and in smaller numbers than the latter; but it nevertheless 
shows the same gradual decrease in size southward. Just north of 
Chimney Point, the most southern locality for the species, the 
occurrence is very rare, so that few specimens were collected; seven 
fragmentary shells (four of them half shells) were found and pieces 
of five other half shells. So far as measurements can be made 
these shells vary from 8.7 mm x 5.5 mm to 9.5 mm x 6.1 mm and 
9 mm x 6.4 mm. Comparison of shells from this locality with 
recent shells and those from the Montreal section can be made only 
approximately because of the small number to judge from. All the 
shells found run small, and since those found farther north run 
as small or smaller, the small size of the Chimney Point shells I think 
may be accepted without question. I am rather inclined to believe 
that a larger series of shells from this place would show that those,, 
in our possession are an expression of the larger sizes of the shell 
and that the average individual runs smaller. Typical adult recent 
forms of Yoldia arctica vary from 19.5 mm x 12 mm to 
20.7 mm x 14 mm; at Montreal typical adult shells were found 
varying from 17.2 mm °Xi 11.2; mm) t0-190.3 smm ;x) 17:8 ae and 
19.2 mm x 11.9 mm. Approximately, then, the Chimney Point 
shells are less than one-half the size of the recent shells and about 
one-half the size of the Montreal specimens. (See plate 2, figures 
agsbe) 

Yoldia arctica was collected in largest numbers at 
Ottawa and Port Kent, N. Y., and is apparently more abundant 
at the latter place. At Willsboro this species was rare in occurrence, 
though not so infrequent as at Chimney Point. The largest indi- 
viduals here vary from 9 mm x 5.6 mm to 9.8 mm x 6.3 mm, while 
the average specimens measure from 7.1 mm x 4.6 mm to 8.8 mm x 
5.7 mm. The average specimens vary from a little over one-third 
to less than one-half the size of the recent specimens and from one- 
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half (or more) to less than one-half the size of the Montreal specimens. 
The Port Kent and Burlington localities are the most northerly 
ones at which Yoldia arctica has been collected in the 
Champlain area. The largest specimens at Port Kent vary from 
ro mm x 7 mm to 12 mm x 8 mm;; the averaged-sized specimens vary 
from 6. 7 mm x 4.5 mm to 8.5 mm x 5.4 mm and 8 mm x 6 mm. 
The majority of the specimens are included in the smaller sizes 
measuring 7 mm in length and slightly under. The largest specimens 
then are a little above one-half to three-fifths or more the size of 
the recent and Montreal specimens, while the average-sized specimens 
are well under one-half, and even one-third, their size. Of the 
specimens found at Burlington and vicinity, the largest number 
were found around Mallett’s Bay, but the species was not found 
to be very abundant anywhere in this area. A larger number of 
specimens would be necessary to make any more than an approximate 
comparison with the Port Kent material; but so far as observations 
go the average specimens of this material run as small as, and perhaps 
smaller than, those from Port Kent. The large-sized specimens 
are few in number and vary from 9.8 mm x 6 mm to 13.9 mm x 8 mm. 
The average-sized specimens (the majority) vary from 5.8 mm x 4mm 
to 8.2 mm x 5 mm, but only a few reach the upper limit of size. In 
the vicinity of Ottawa the specimens in general run smaller than 
at Montreal, the largest having been collected at Ottawa. The 
largest specimens here attain the size of 16.4 mm x 9 mm to 19 mm x 
11 mm, but the majority of the specimens vary in length from 13 mm 
to 15 mm and in width from 8 mm to 9 mm. At Green’s creek 
along the Ottawa river, several miles below Ottawa, and at Britannia, 
a few miles above, all the specimens found were much smaller; but 
specimens were not found in these localities in sufficient numbers 
to permit comparisons. 

Saxicava rugosa and Mytilus edulis were both 
found just a few miles north of Port Henry, but M ytilus only 
in small fragments and these very infrequent, so it is rather impossible 
to make any conjectures as to the size of the individuals of that 
species at this locality. Recent specimens of Saxicava 
rugosa from Barden bay, Greenland, range from a size of 
34.6 mm x 18.8 mm to 41 mm x 20 mm. Macoma groen- 
landica was found to be by far the most abundant species in the 
Port Henry area; while S. rugosa was found to be rare. Less 
than twenty specimens were collected here, the largest found 
measuring 22 mm x 11.5 mm and the others ranging from 18.4 mm x 
ro mm to 21 mm x 10.3 mm. The Port Henry area was very 
carefully searched; and, while the number of specimens collected is 
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not sufficient to make hard and fast comparisons, I believe they 
may be regarded as typical of the area. They are a little over 
one-half the size of the recent specimens, and are very considerably 
smaller than the average Montreal shells, which in addition are very 
much thicker. The largest Montreal specimen measured 37 mm x 
17.1 mm; average large specimens range from 31 mm x 16 mm 
to 34 mm x 21 mm; a large proportion of the material shows 
measurements from 22 mm x 14mm to 27 mmx16mm. The Port 
Henry material therefore runs about the size of the smaller Montreal 
specimens, though even the very small specimens from the Montreal 
area have very heavy shells. (See plate 1, figures 1-5.) 

Localities in the Champlain valley between these two areas show 
intermediate-sized specimens. At Willsboro the specimens tend to be 
chunky, short and broad. Only a few are at all large and the majority 
run rather small. Out of about three hundred specimens only four 
of the largest sizes were found and these range from only 25.5 mm x 
12.8 mm to 28 mm x 13.5 mm. Average large specimens, about 
ten out of the whole number, vary from 22 mm x 10.8 mm to 23 mm x 
12.8 mm; but the majority of the specimens measure as follows and 
smaller: 17.8 mm x 10 mm to 19.5 mm x 11.6 mm and 20.5 mm x 
11.4 mm. At Port Kent, in about the same number of specimens, 
the shells run slightly larger. The largest sizes, though few in num- 
ber, are more numerous than in the Port Henry area and range 
from 25 mm x 12 mm or 13 mm to 29 mmx 14.5mm. The average 
large specimens vary from 22 mm x 13.7 mm and 22.6 mm x 11.6 mm 
to 23 mm x 12.6 mm and 24.8 mm x 11 mm; but the majority of 
the shells run smaller: 18.4 mm x 11.7 mm to 21.7 mm x 11.6 mm. 
In this last group belong also shells which run longer, but are much 
narrower. This variation in the shape of the shells in the same 
locality will be discussed later. At Valcour island the larger sizes 
are more abundant and the shells are much heavier again, approaching 
the condition found in the Montreal area. The species is more 
abundant here than in any of the other localities and the specimens 
collected are the largest found in the Champlain valley. The largest 
specimens range from 28 mm x 17 mm and 29.5 mm x 14 mm to 
- 34.5 mm xX 15.5 mm; the average specimens, and the most abundant, 
measure 22 mm xX 11.2 mm to 27.8 mm x 14.3 mm and 28 mm. x 
13.5 mm. A large portion of the specimens are under 25 mm in 
length, varying from 20mm to 25 mm. _ In the vicinity of Burlington 
fragments of a few specimens were found, insufficient for comparison ; 
at McBride Bay, South Hero, only three small specimens were 
found. Valcour island, therefore, is the most northern locality in 
the Champlain area at which specimens were found in numbers 
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sufficient for making comparisons. In the Canadian area, in addition 
to the Montreal material, specimens were collected at Ottawa and 
vicinity. At Ottawa only a few small specimens were found, 
decidedly not typical; but at Green’s creek, along the Ottawa river, 
8 miles below Ottawa, more typical material was found, though 
not in great abundance. The shells found range from average-sized 
specimens with a length of 15 mm and width of 7 mm to the largest- 
sized specimen with a length of 25 mm and width of 13.8 mm, giving 
measurements well under those for Montreal. 

Mytilus edulis was found only in small numbers south of 
Lapham Corners; and this is the most northern locality in the 
Champlain area from which the writer has shells for comparison. 
Specimens collected here number up to several hundreds. The 
largest specimens range from 38 mm x 20 mm to 45 mm x 20 mm 
and 43 mm x 25 mm. Sizes varying from 33 mm x 17 mm to 
4I mm x 18 mm are abundant, but a large part are smaller. The 
larger specimens in the case of this species are used for comparison, 
because I have only the larger, representative recent forms and in 
some localities only enough specimens have been found to make 
such a comparison. Recent forms from the New York coast range 
from 68 mm x 32.1 mm to 77.5 mm x 35.2 mm; from Cape May, 
68 mm x 29.7 mm to 76.4 mm x 35.3.mm. Specimens from Gay 
Head, of ‘‘ average adult size for the locality and station’ run 
somewhat smaller than those from the two preceding localities. 
The largest specimen at hand measures 68.3 mm x 30.7 mm. The 
larger Lapham Corners specimens run one-half to three-fifths and ~ 
less the size of the largest recent specimens. No specimens have 
been obtained from the Montreal area. A specimen figured in 
“Geology of Canada’ for 1863 (page 963) measures 40 mm x 
20.5 mm, but I should regard this as small for the area. (See plate 2, 
figures 1-3.) 

Farther south, at Port Kent, only about a dozen specimens at all 
complete were found. The largest specimens measure 52 (?) mm x 
27 mm and 46 mm x 22 mm; the rest of the specimens range from 
32.5 mm x 18.5 mm to 43.7 mm x 27 mm. ‘The largest specimens 
run about three-fifths the size of the largest recent specimens; most 
of the other specimens run one-half, and less, that size. At Willsboro, 
a short distance farther south, the shells are heavier than at Port 
Kent and, particularly, Lapham Corners. I think this is due to 
the fact that the limy layer has been dissolved away to a large 
extent in the specimens from the last-named places. As noted 
above, at Port Henry only small fragments were found, and these 
of rare occurrence. At Willsboro, compared with Saxicava 
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rugosa and Macoma groenlandica, this species is 
relatively rare. Only a few shells are anywhere near perfect, and the 
larger shells are so broken that measurements can be only approximate 
or not taken at all. The largest specimens must have had a length 
of 45 mm to 52 mm and greatest width of 23 mm to 26mm. The 
rest of the specimens (not more than twenty-five collected in all, 
besides the fragments) range from 31.8 mm x 19.5 mm to 43 mm x 
23 mm, the majority running under 4omminlength. Thespecimens 
in general run from under one-half to about three-fifths the size 
of the recent specimens, with the exception of the two or three 
largest specimens. With the small number of specimens from this 
locality, it is difficult to make comparisons; but the material seems 
in general to run about the same as that from Port Kent and Lapham 
Corners. 

Mya arenaria, like Mytilus edulis, has been found 
in only a few localities, but the Pleistocene specimens from the 
Champlain area are so pronouncedly smaller and thinner than the 
recent and Montreal Pleistocene specimens that they deserve 
consideration here. Recent specimens from the New York coast 
and Portland, Maine, range from 76 mm x 45.2 mm to 89 mm x 
51.2 mm. Specimens from the shore of the bay at Ocean City 
run considerably smaller, those used in comparison ranging from 
64.2 mm x 39.5 mm to 69.6 mm x 42.2 mm. A large number of 
fragments were found at Montreal, but no whole specimens. The 
fragments show that the specimens were fully as heavy and must 
have been comparable in size to the typical, adult recent specimens. 
In ‘‘ Geology of Canada ’”’ for 1863 (page 963) is figured a specimen 
from the Montreal area measuring 85 mm x 50 mm, almost the size 
of the largest recent specimen here used (see plate 3). 

Pleistocene specimens of this species were collected at Cumberland 
Head (near Plattsburg); McBride bay, South Hero; and Valcour 
island. The two largest specimens out of a collection of several 
hundred specimens from Cumberland Head, measure 52 mm x 35 mm 
and 50mm x 31 mm. Other specimens range from 37 mm x 25 mm 
to 44 mm x 30 mm. ‘The majority of specimens have a length of 
4o mm or less, though quite a number range between 4o mm and 
44mm inlength. The South Hero specimens are smaller, if anything, 
than those from Cumberland Head. The largest specimen in the 
collection of several hundred from this area measures 52 mm x 33 mm. 
Typical specimens range from 31.3 mm x 18 mm to 44 mm x 29 mm, 
the larger number measuring less than 40 mm in length. This species 
is much less abundant at Valcour island. Much of the material 
collected is fragmentary and comparisons can ‘be made on only 
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about twenty-five specimens. The largest found measures 42 mm x 
27.5mm. One fragmentary specimen, if complete, might be a little 
larger than this specimen, but there is not enough difference to count 
in the general run. Other specimens measured range from 33 mm x 
20.3 mm to 41 mm x 34.8 mm; and the fragmentary specimens 
seem to run about the same size. I should say that in general the 
Valcour island material runs about the same as the South Hero 
material, with perhaps a smaller representation of the larger-sized 
specimens. From the above measurements it is seen that the 
Valcour specimens run one-half, and less, the size of the recent 
specimens; in the South Hero material, the largest specimen is 
about three-fifths the size of the largest recent specimen, and a large 
part of the average material is about one-half the size of recent 
specimens. At Cumberland Head the relations stand much the 
same, though the larger specimens here are more abundant. 

There is one other species, Cylichna alba, which occurs in 
a dwarfed form in the Champlain valley. This species has been 
found only at Port Kent, and even there is relatively infrequent. 
About 115 specimens were found during the course of several days’ 
collecting, all running much smaller than the Canadian specimens. 
The largest Port Kent shells are about one-half the size of those 
from Canada, the majority, however, are much smaller, ranging 
from two-fifths down to one-third the size of Canadian forms. (See 
plate 2, figures 8, 9.) 

Just as it is found in the Baltic, so here, together with the dwarfing 
of species goes a decreasing thickness of shell. The little 
Cylichna alba, just discussed, has a very thin shell, so thin 
that even in working the specimens out of the sand with the point 
of a small knife-blade many were broken. Of the other shells, 
Yoldia arctica, Macoma groenlandica and Mya 
arenaria perhaps show the most noticeable changes. Yoldia 
arctica, through the Champlain area, from Port Kent southward, 
shows the same characteristics as Cylichna alba. The shells 
are of a paperlike thickness and very easily broken in collecting. 
For this reason most of those collected at Chimney Point, Vt., the 
most southern locality, are in a fragmentary condition. Even the 
smaller specimens of Macoma groenlandica from the 
Montreal area are stoutly built and not easily crushed. Though 
there are slight variations in some localities, in general there is 
a gradual decrease in thickness of the shells of this species going 
southward, until at Crown Point even the largest shells are very 
easily crushed into numerous pieces between the fingers. At Cumber- 
land Head and South Hero the shells of Mya arenaria 
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particularly were found in quantity and suggested a mass of broken 
eggshells, a resemblance which is further carried out by their extreme 
thinness and brittle character. The thinness of the shells of this 
species at these localities is in striking contrast to the specimens 
from Montreal and recent specimens. The Montreal specimens are 
somewhat heavier even than the recent individuals and are three or 
four times as heavy as the specimens from the Champlain area, 
measuring even up to 2.6 mm, 3.5 mm, or even 4 mm, in thickness 
at the thickest part of the shell. Saxicava rugosa shows 
extremely heavy shells, even among the smaller sizes, from the 
Montreal area (see plate 1, figures 4, 5). Some of them are much 
heavier than the recent forms from Barden bay, Greenland, but 
in general this species seems to have been less affected than the 
others as regards thickness of shell. Saxicava rugosa near 
Pebble Beach, south shore of Valcour island, is so abundant that 
shells can be collected by the hundreds in a very short time. Here 
the shells tend to run rather heavy, the largest ones approaching 
the Montreal specimens, which in their heaviest expression have 
a thickness of 2 mm to 2.5 mm and almost 3 mm in the thickest part 
of the shell. At Port Kent and southward the shells run thinner 
again, having their thinnest expression in the few specimens found 
a few miles north of Port Henry. Here the thickness of the largest 
specimens is no more than .5 mm. There is not sufficient data to 
make similar comparisons for the specimens of Mytilus edulis 
found in the various localities. 

Walther (1920, p. 210) points out that brackish-water conditions 
are indicated also by insignificant constancy of form. This is shown 
to some degree by Macoma groenlandica and Saxti- 
cava rugosa, where the shells may be longer and narrower, or 
shorter and wider than normal or show gradations between these 
two forms. In Yoldia: arctica from the Champlain area the 
modified form of the shell is very noticeable, as shown by figure 7, 
plate 2. In the recent forms and those from the Montreal and 
Ottawa areas, there is a pronounced posterior extension or wing, 
with subacute tip. The specimens from the Champlain area, Port 
Kent and southward, possess this posterior wing, but it is shorter 
and blunter, giving a squarish appearance to the posterior end of 
the’ shell; in a large proportion of the shells, the wing is so blunted 
at the tip that it is hardly recognizable as such. There are all 
gradations between these two types of forms, and except for these 
gradations the extreme forms of the Champlain area are so different 
from the typical form from the vicinity of Montreal and Ottawa 
that one would be inclined to regard them as belonging to another 
species. 
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Pleistocene Fauna of the Hudson Valley and its Significance 


No fossils have been reported from the Pleistocene deposits of 
the Hudson valley south of Croton Point, either from the New York 
or New Jersey shores. The clays of the Hackensack region, New 
Jersey, might be attributed either to marine or lacustrine origin 
(Salisbury, p. 195, 200). The absence of fdssils seems to be against 
the hypothesis of a bay of salt water. However, it is thought 
probable (ibid., p. 198) that such connections as the bay had with 
the ocean were perhaps outlets rather than inlets and the discharge 
of fresh water into the bay after the ice had left New Jersey must 
have been great. Under these conditions the waters of the bay 
may not have been salt, or at least not normally salt, which would 
account for the absence of marine life. 

The most northern point at which Pleistocene 
fossils have been reported from the Hudson val- 
ley is at Storm King, 50 miles above New York 
(Shimer, p. 488, 489). The specimens were 
found in drilling a series of holes across the 
Hudson bed and belong to only two species, 
Mulinia lateralis (Say), of which hun- 
dreds of specimens were collected, and Trivia 
trivittata Say, of which there were but 
few specimens collected. The fossils were found 
620 feet out in the river from the Storm King 
shore, 40 feet below the bed of the river, which 
is about 120 feet below the present river or sea 
level at that point. Shimer describes this ®s 
a dwarf fauna which in the abundance of 
Mulinia lateralis suggests Pleistoceen 
-age. He points out that the Hudson today 
is brackish at Storm King and as far north as 
Poughkeepsie and that heavier sea water might 
still come up in sufficient amount to furnish a 
marine habitat even under quite fresh sur— 
face conditions; but that it was not ascertained 
whether there are any marine forms in the 
present bed of the stream. Fairchild (19109, 
p. 16) states that salt-water organisms pass up 
the Hudson only to the Highlands. 

The two species found at Storm King liveat _ Fig. 2 Sketch map of 
present off the New England and New Jersey Hudson river valley 

; , ; showing localities  [o] 
coasts, innormal marine or but slightly freshened 


: re 5 where marine Pleistocene 
water; and in these localities are considerably fossils were found. 
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larger than the Pleistocene specimens. An average size for specimens 
of Trivia trivittata off the Massachusetts coast is two-thirds 
of an inch long by one-third of an inch greatest diameter; an average- 
sized fossil specimen is three-eighths of an inch long by a greatest 
diameter of three sixteenth of an inch. An average specimen of 
Mulinia lateralis from the New England coast has a length 
of nine-tenths of an inch and a width of six-tenths of an inch. One 
of the larger of the fossil specimens measured five-sixteenths of an 
inch by one-fourth of an inch. Shimer further points out: “ The 
young shells off the coast are small, thin, with margins subequally 
rounded and beaks inconspicuous and nearly touching each other; 
this description applies to all of the Hudson River specimens. It 
does not seem probable, however, though possible, that so many 
shells could be gathered at random as was done by the drill without 
getting some adults. The more probable explanations seems to be 
that these fossil individuals were living in an unfavorable environ- 
ment, a water less than normally saline, and through a constant 
sapping of vitality, were not able to attain large size”’ (p. 489). 
Recently a few specimens of Mulinia lateralis were collected 
at Croton Point about 20 miles south of Storm King. The largest 
one measured 11.9 mm x 8.5 mm (i. e. about seven and one-half 
sixteenths of an inch long); a smaller specimen measured 7.1 mm x 
5.3 mm (i. e. about four and one-half sixteenths of an inch long). 
The larger specimens from Storm King run somewhat smaller than 
the largest specimen from Croton Point, as one might expect in 
waters of decreasing salinity; but the latter is still only about one- 
half the size of average recent forms, under normal conditions. 

In the sandy layers at Croton Point, a few feet above the water’s 
edge, occurs a bed of oysters (Ostrea virginiana Lister), 
similar to the thick Saxicava beds found in some localities in 
the Champlain area and Canada. In one place the bed reaches 
a thickness of about 30 inches, but it quickly thins out and varies 
from 12 and 14 inches to about 6 inches; following around the point 
to the shore on the north side only a thin line of shells is found. 
It has been popularly assumed that this bed of oysters represents 
an Indian shell heap. Prof. A. W. Grabau, I understand, some 
years ago, in a paper which I have not been able to locate, describes 
this occurrence of oyster shells as an oyster bed rather than a shell 
heap’; and the evidence which I have collected seems to indicate the © 

1 Woodworth (p. 187) afteran examination of this oyster bed concluded that 


Ae rae were in a talus and derived from an old shell heap at the top of the 
uff. 
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same thing. Some of the oysters in this bed are of very large size, 
but the majority of the shells belong to young forms, and there are 
a large number of very young forms, ‘“ baby ’”’ oysters. Also asso- 
ciated with the oyster shells are a number of other marine species 
of shells: Mya arenaria Linn, Modiola demissus 
Pi) evo b4 nah. latier-alss! = (Say),sand. Alectri.on 
(Nassa) obsoleta (Say). Balanus crenatus_ Brug. 
was collected here; but as that form occurs on the oyster shells, 
it is of no importance in this connection. I have discussed this 
bed of shells found at Croton Point with the State Archeologist, 
Arthur C. Parker, and he believes that the conditions found there 
warrant the assumption that the occurrence is an oyster bed. 

Of the marine forms collected at Croton Point, all but the oysters 
are in too small numbers or too fragmentary to make comparisons 
as to size with typical marine forms. Mulinia lateralis we 
have discussed above as larger than the specimens from Storm 
King and smaller than the recent shore forms. The oysters occur 
in very large sizes and the largest specimens are quite massive; but 
this is a euryhaline form which thrives in water with diminished 
salt content (Walther, 1920, p. 210). 

A number of fresh-water gastropods were found to be of rather 
frequent occurrence in the oyster beds. They are Polygyra 
Rumi ioay),.  Polygyrastraudulenta- (Pilsbry), 
Eyrtoomphbhaia alternata, (Say) and. Planorbis. sp. 
These species undoubtedly were carried in by streams. 

Ries (p. 594, pl. 14) reports sponge spicules from Croton Point; 
also five species of fresh-water diatoms. At Croton landing a number 
of impressions were found in the blue clay which were identified as 
worm tracks by Professor Hall. 

The Pleistocene fauna of the Hudson valley, as far as present 
knowledge goes, is very small; but I am of the belief that, with this 
problem in mind, more information can be obtained through further 
work along these lines. The present evidence, however, seems to 
lead to the same conclusions as were drawn for the Champlain 
area. The waters of the Pleistocene Hudson estuary were so 
freshened in going northward that (1) only a few marine forms were 
able to advance into these waters at all; (2) so far as present knowledge 
goes, only two species reached as far up as Storm King, 50 miles above 
New York, and none has been reported north of this locality; (3) the 
two species found at Storm King represent a dwarf fauna, one of 
them, Mulinia lateralis, occurring in a dwarfed condition 
(less so, however) at Croton Point about 20 miles farther south. 
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Experiment in the laboratory and observation in the field 
(information of Dr Raynor Lidén and Dr Ernest Anters) have shown 
that clay deposited in fresh water shows a laminated character that is 
not found in similar deposits laid down in very brackish or salt water. 
The Pleistocene clays in the vicinity of Albany and northward show 
this laminated character very beautifully, and.it has been found in 
the clays of the Hudson valley extending as far south as Haverstraw 
(Ries, p. 577). This condition of the clays verifies what has already 
been indicated by the absence of marine fossils: that the Pleistocene 
waters of the Hudson valley were fresh or practically fresh north of 
Storm King. In contrast to this, nowhere in the Champlain area 
where marine fossils were found was this peculiar laminated character 
noted, which fact, together with the distribution and character of the 
fossils of this area, indicates that the Champlain sea extended in 
a brackish condition, gradually freshened, to the vicinity of Crown 
Point station and that south of this area its waters were practi- 
cally fresh. 

Summary 

This study of collections made in the Champlain and St Lawrence 
valleys has led to the conclusion that the character of the Champlain 
Pleistocene fauna is due in large part at least to decreasing salinity 
southward in the waters of that time. 

The first part of this paper is given up to a discussion of con- 
ditions found in the Baltic sea and other freshened bodies of water. 
The Baltic sea shows a very striking decrease in salinity eastward 
and in a large way the responses of the fauna to it. As the salinity 
of the water decreases from that normal for sea water, the fauna 
changes from one typically marine to one in which only a few marine 
groups are represented and finally to a fresh-water fauna. Each 
phylum is affected. The decrease in number of species eastward 
is very rapid; the Baltic has been described as being faunistically 
divided into two basins, a western and an eastern, the former marked 
by a rich fauna, the latter by a strikingly impoverished one. Another 
striking change in the Baltic fauna is the dwarfing of the euryhaline 
forms. This has been noted among the worms, crustaceans, fishes, 
but- the best examples are found among the mollusks, notably 
Mytilus’edulis’ and Cardium edtle: (In addon 7s 
being dwarfed the shells become poor in lime, as exemplified by 
Mytilus edulis and’ Macoma balthica (groen- 
landica). Examples of dwarfing and decrease in thickness of 
the shells (in the case of mollusks) due to freshening of sea water 
have also been noted in the British estuaries, and in the Black and 
Caspian seas. 
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A careful list, with localities, has been compiled of the Pleistocene 
invertebrate species collected and reported and these have been tabu- 
lated to show the distribution of the species from the sea (Labrador) 
to the southernmost locality (Crown Point station) from which 
they have been collected in the Champlain area. The total number 
of Pleistocene species reported from all localities is 183. Of this 
number, 89 have been collected from the vicinity of Montreal and 
25 from Ottawa and vicinity. So far as reported, only 32 of the 
total number of species entered the Champlain area, and of this 
number 7 are listed without localities. At Port Kent, about 4o 
miles north of the Crown Point area, only 13 species occur; from 
Burlington and vicinity, on the Vermont side, are reported 17 (—) 
species. ‘There is a rapid decrease in species from this point south- 
ward: at Willsboro only 5 species occur (Saxicava rugosa, 
Macoma groenlandica, Mytilus edulis, Yoldia 
arctica, Balanus crenatus); -a few miles north of 
Port Henry, 3 species (Macoma groenlandica, Saxi- 
cava rugosa, Mytilus edulis); just north of Chimney 
Point, Vt, 2 species (Macoma groenlandica,’ Yoldia 
arctica); at Crown Point, 1 species (Macoma groen- 
land te'a*): 

By comparison of specimens of the Pleistocene species of the 
Champlain area and Canada with recent representatives it has been 
found that the Champlain fauna is a dwarf fauna, the dwarfed 
character being well shown by 5 species: Macoma groen- 
landica, Saxicava rugosa, Mytilus edulis, Mya 
gre tad i a and °Y old ia arc trea tins general) irepre- 
sentatives of all these species show a gradual decrease in size south- 
ward. For example, in the caseof Macoma groenlandica, 
which extends farther south in the Champlain area than any other 
species the largest shells from Crown Point are less than half the 
size of the largest recent ones and less than three-fifths the size of 
the largest shells from the Montreal area. The average Crown 
Point shells are half, or less, the size of average recent shells and 
three-fifths, or slightly over, the size of average Montreal specimens. 
Another species, Cylichna alba, occurs in a dwarfed form 
in the Champlain valley, but has only been found at Port Kent 
and is there relatively infrequent. 

Just as it is found in the Baltic, so here, along with the dwarfing 
of species goes a decreasing thickness of shell. This is seen best 
me CylTreh naka tha Yordtae aret cea: Macoma 
groenlandica and Mya arenaria, but is also well 
shown in Mytilus edulis and Saxicava rugosa. 
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The variability in form noted by Walther as characteristic of a 
fauna living under brackish-water conditions is shown in the various 
Champlain localities to some degree by Macoma groenlan- 
dica and Saxicava rugosa; very strikingly by Yoldia 
HeCee a: 

The Pleistocene fauna of the Hudson valley is briefly considered, 
but the data are meager. The evidence obtained, however, seems to 
lead to conclusions similar to those arrived at for the Champlain area. 
The waters of the Pleistocene Hudson estuary were so freshened 
going northward that (1) only a few marine forms were able to 
advance into these waters at all; (2) so far as present knowledge 
goes only two species reached as far up as Storm King, 50 miles 
above New York, and none has been reported north of this locality; 
(3) the two species found at Storm King represent a dwarf fauna, 
one of them, Mulinia lateralis, occurring in a dwarfed 
condition (less so, however) at Croton Point about 20 miles farther 
south. ! . 

It is recognized that clay deposited in fresh water shows a laminated 
character net found in similar deposits in very brackish or salt 
water. The laminated character of the Hudson Valley clays, seen 
as far south as Haverstraw, and the absence of this peculiar laminated 
character in any of the localities in the Champlain area where 
marine fossils were found, verifies what has already been indicated 
by the distribution and character of the faunas of these areas: 
(1) that the Pleistocene waters of the Hudson valley were fresh, or 
practically fresh, north of Storm King; (2) that the Champlain 
sea extended in a brackish condition to Crown Point and that 
south of this area its waters were fresh or practically fresh. 
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Saxicava rugosa Lam. (= arctica L.) 


Fig. 1 Recent specimen (right valve) from Barden bay, Greenland. 

Fig. 2 Outlines of right valves showing comparison in size of the largest Pleisto- 
cene specimens from various localities in Canada and New York with one of the 
largest recent specimens. a, recent, Barden bay; 6, Montreal; c, Valcour island; 
d, Port Kent; e, Willsboro; f, Ottawa vicinity; g, few miles north of Port Henry. 

Fig. 3 Similar outlines of average-sized specimens showing comparison with 
a medium-sized recent form. a, recent, Barden bay; 6, Montreal; c, Valcour 
island; d, Port Kent (Ottawa and vicinity about the same); e, Willsboro. 

Fig. 4, 5 Two specimens from Montreal showing the remarkable thickness of 
the shells. Both valves are weathered. 


Macoma groenlandica Beck (= balthica L.) 


Fig. 6 Recent specimen (left valve) from the New York coast. 

Fig. 7 Outlines of left valves showing comparison in size of the largest Pleisto- 
cene specimens from various localities in Canada and New York with one of the 
largest recent specimens. a, recent, South Amboy, N. J.; 6, Montreal; c, Port 
Kent (Burlington vicinity and Lapham Corners practically the same); d, Cumber- 
land Head (Port Henry practically the same); e, Willsboro (Valcour island 
and Essex practically the same); f, Chimney Point; g, Crown Point. 

Fig. 8 Similar outlines of average-sized specimens. a, recent, Cape May, 
N. J.; 6, Montreal; c, Valcour island (Burlington and Lapham Corners about 
the same); d, Cumberland Head; e, Port Kent (Willsboro, Essex, Port Henry 
practically the same); f, Chimney Point; g, Crown Point. 


190 


PLATE 1 


Ry 


XR 
WARE 


Wy, x 
Ht ; " 
Me 


W. Goldring, del. 


as We: ai Bhs zines 


, ¢ 
oa Pe ¥ tea be out ph . aa y 
» wet ‘Sarees ie se ait iA js bes 2-7 a7 Ie Cad ba bs aot éebbssa 3 a4 
" ) eruricpet: p25 ie LEfe Bie Mitiy: 2 PF 4S aan P- Vs. art 
‘ ; : ’ ; ci ; f ery 
e labs 2 * bf A ‘ Ve 


hs -~ 
/ Hx - 


‘ hag 
“A, Vth Vr 


BP SMIN, iia et beatiro ie tb ; fey 3 Farid: b ; 
itt Ponta: om Oz reAteareeky: seen! deit ty vanilan€ | 
ii ac: wait baw shen PLATE 2 vet fh ansinbage vam 


Se IHD: Oo jie 


Periz a4 


nt 


oe F c 
~~ in > rex . : : : ghey t : yici 
eae # Ney eo « a » ft T3555 i ° a =i 


acs 2 NET 


vay rate Suit . Seating | teic 2 8 : 

pion) Werk et. Wo ee el. a... eosin 

See aeein seaataenadt D220 Legkhes ee eas rr 
eich Ahoy : 

Roa weiner? Sars ay gis kk ec) © at 

esta os iy wort e-bres red. isSf bt im r é 


4 ? he - . 
ae 
ices wela. Sete 3 

ie ; 


- 


5a t 
si eh & 7 
* = ; 
3 
a { : 
$ ‘ 
. ~ 
= ; "=~ 
‘ ‘ 
4 
ow. “ af o 


a, ot <tdt weg <3 


i“ ree are igvet. ,o- SAK eee gO aware. bees 


> 
ae 

+ va 

oS A 
: “ ; 
Sate cud 
: f 

a Pa 


Mytilus edulis Linn. 


Fig. 1 Recent specimen (left valve) from Cape May, N. J. 

Fig. 2 Outlines of left valves showing comparison in size of the largest Pleisto- 
cene specimens from localities in New York with one of the largest recent 
specimens. a, recent, Cape May, N. J.; 6, Lapham Corners; c, Port Kent. 

Fig. 3 Similar outlines of average-sized specimens. a, recent New York coast; 
b, recent, Gay Head, Martha’s Vineyard, Mass.; c, Lapham Corners; d, Port 
Kent (Willsboro about the same). 


Yoldia arctica Gray 


Fig. 4 Right valve of a large-sized recent specimen. 

Fig. 5 Outlines of right valves showing comparison in size of the largest 
Pleistocene specimens from localities in Canada and New York with one of 
the largest recént specimens. a, recent; b, Montreal; c, Ottawa; d, Burlington; 
e, Port Kent; f, Willsboro; g, Chimney Point. 

Fig. 6 Similar outlines of medium-sized valves. a, recent; b, Canada 
(Montreal); c, Port Kent; d, Port Kent (majority of specimens). Port Kent 
material is taken as typical of the Champlain specimens, because there are larger 
numbers to judge from. 

Fig. 7 Outline of right valves showing variation in shape of Pleistocene speci- 
mens. a, Ottawa; b, c, d, Port Kent. a and d represent the two extremes. 


Cylichna alba Brown 
Fig. 8 Pleistocene specimen from Canada (Dawson, Can. Ice Age, p. 244). 
Fig. 9 Outlines showing comparison in size of Canadian and Port Kent speci- 
mens. a, Canadian specimen; b, one of the largest Port Kent specimens; 
c, specimen representing the size of the majority of Port Kent forms. 
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Mya arenaria Linn. 


Fig. 1 Recent specimen (left valve) from the New York coast. 

Fig. 2 Outlines of left valves showing comparison in size of the largest: 
Pleistocene specimens from localities in Canada and New York with one of the 
largest recent specimens. a, recent, New York coast; b, Canada (Geol. Can. 
1863, p. 963); c, Cumberland Head; d, McBride bay; e, Valcour island. 
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1906. 186p. 4Ipl. 25c. 1914. (Bul. 177) 174p. il. 33pl. 45c. 

1907. (Bul. r21) 212p. 63pl. soc. 1915. (Bul. 187) 192p. il. 58pl. 5 maps. 5¢ec. 
1908. (Bul. 133) 234p. 39pl. map. 4oc. 1916. (Bul. 196) 308p. il. 5opl. maps. 55c. 
1909. (Bul. 140) 230p. 4Ipl. 2 maps, 4 charts. 1917. (Bul. 207, 208) 211p. il. maps. 75c. 

Out of print 1918. (Bul. 219, 220) 309 p. il. 43 pl. 75c. 
1910. (Bul. 149) 28op. il. 42pl. 50c. 1919. (Bul. 227, 228) 146p. il. maps. 


I9gitt. (Bul. 158) 218p. 4opl. 5oc. 


These reports cover the reports of the State Geologist and of the State Paleontologist. Bound 
alsc with the museum reports of which they form a part. » 


zx 2ologist’s annual reports 1881—date. Rep’ts I, 3-13, 17—date, 8vo; 2, 14-16, 
4to. 


In 1898 the paleontologic work of the State was made distinct from the geologic and was reported 
separately from 1899-1903. The two departments were reunited in 1904, and are now reported 
in the Director’s report. 

The annual reports of the Siathal Natural History Survey, 1837-41, are out of print. 

Reports 1-4, 1881-84, were published only in separate form, Of the 5th report 4 pages were 
reprinted in the 39th museum report, and a supplement to the 6th report was included in the 
4joth museum report. The 7th and subsequent reports are included in the 41st and following 
museum reports, except that certain lithographic plates in the 11th report (1891) and 13th (1893) 
are omitted from the 45th and 47th museum reports. 

Separate volumes of the following only are available. 


Report Price Report Price Report Price 
T2 (1892) $.50 17 $.75 21 $.40 
14 C75 18 -75 22 .40 
rseovi. 2 19 -40 23 .45 
16 I 20 .50 [See Director’s annual reports] 


Paleontologist’s annual reports 1899—date. 


See first note under Geologist’s annual reports. 


Bound also with museum reports of which they form a part. Reports for 1899 and 1906 may 
be had for 20c each. Those for 1901-3 were issued as bulletins. In 1904 combined with the 
Director’s report. 


Entomologist’s annual reports on the injurious and other insects of the State 
of New York 1882-date. 
Reports 3-20 bound also with museum reports 40-46, 48-58 of which they form a part. Since 


1898 these reports have been issued as bulletins. Reports 3-4, 17 are out of print, other reports 
with prices are: 


Report Price Report Price Report Price 
; $1 13 Out of print 24 (Bul. 134)" $035 
2 . 30 14 (Bul. 23) $.20 2oeGe ys TAL) 35 
5 “25 Ges 31) ail, D6" (@ Sa 147) 35 
6 S15 16: G25 36) 25 DE Cd ERS .40 
7 . 20 Tene. 64) 20 Ds (kee 1.65)) .40 
8 25 19( “ 76) 15 29. (#175) 4S 
9 25 20( * 97) 40 30( * 180) ~ .50 
10 35 Dts (ee aa 4) 25 Sle ee) 86) ARIS 
11 525 22. 11.0) HAS D2 tee LOS) 40 
w n25 LAS i 28 mnie 33h ee 202) ai 


peevors 2, 8-12 may also be obtained bound in cloth at 25c each in addition to the price given 
above. 
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Botanist’s annual reports 1867-—date. 


Bound also with museum reports 21—date of which they form a part; the first Botanist’s report 
appeared in the 2Ist museum report and is numbered 21. Reports 21-24, 29, 31-41 were not 
published separately. ; 

Separate reports for 1871-74, 1876, 1888-98 are out of print. Report for 1899 may be had 
for 20c; 1900 for 50c. Since 1901 these reports have been issued as bulletins. : 

Descriptions and illustrations of edible, poisonous and unwholesome fungi of New York have 
also been published in volumes 1 and 3 of the 48th (1894) museum report and in volume 1 of the 
49th (1895), 51st (1897), 52d (1898), 54th (1900), 55th (1901), in volume 4 of-the 56th (1902), 
in volume 2 of the 57th (1903), in volume 4 of the 58th (1904), in volume 2 of the 50th (1905), 
in volume 1 of the 60th (1906), in volume 2 of the 61st (1907), 62d (1908), 63d (1909), 64th (1910), 
65th (1911), v. 2 of the 66th (1912) reports. The descriptions and illustrations of edible and 
unwholesome species contained in the 49th, 51st and 52d reports have been revised and rearranged, 
and, combined with others more recently prepared, constitute Museum Memoir 4. 


Museum bulletins 1887-date. 8vor (1) geology, economic geology, paleontol- 
ogy, mineralogy; (2) general zoology, archeology, miscellaneous; (3) botany; 


(4) entomology. 


. Bulletins are grouped in the list on the following pages according to divisions. 
The divisions to which bulletins belong are as follows: 


1 Zoology 59 Entomology 117 Archeology 

2 Botany 60 Zoology 118 Geology 

3 Economic Geology 61 Economic Geology Im9 Economic Geology 

4 Mineralogy 62 Miscellaneous I20 ie . 

5 Entomology 63 Geology 121 Director’s report for 1907 
6 $ 64 Entomology 122 Botany 

7 Economic Geology 65 Paleontology I23 Economic Geology 

8 Botany 66 Miscellaneous 124 Entomology 

9 Zoology 67 Botany 125 Archeology 

Io Economic Geology 68 Entomology 126 Geology 

It ‘3 iy 69 Paleontology 127 . 

I2 Si 3 70 Mineralogy 128 “ 

13 Entomology 71 Zoology 129 Entomology 

14 Geology 72 Entomology 130 Zoology 

15 Economic Geology 73 Archeology 131 Botany 

16 Archeology 74 Entomology 132 Economic Geology 

17 Economic Geology 75 Botany 133 Director’s report for 1908 
18 Archeology 76 Entomology 134 Entomology 

tg Geology 77 Geology 135 Geology 

20 Entomology 78 Archeology 136 Entomology 

21 Geology 79 Entomology 137 Geology 

22 Archeology 80 Paleontology 138 “ 

23 Entomology 81 Geology 139 Botany 

24 " 82 s 140 Director’s report for 1909 
25 Botany 83 : 4 141 Entomology 

26 Entomology 84 « 142 Economic Geology 

PG | : 85 Economic Geology 143 . i 

28 Botany 86 Entomology 144 Archeology 

29 Zoology 87 Archeology 145 Geology 

30 Economic Geology 88 Zoology 146 " 

3r Entomology 89 Archeology 147 Entomology 

32 Archeology 90 Paleontology 148 Geology 

33 Zoology 91 Zoology 149 Director’s report for 1910 
34 Geology. 92 Geology and Paleontology 150 Botany 

35 Economic Geology 93 Economic Geology I5I Economic Geology 

36 Entomology 94 Botany 152 Geology 

37 rs 95 Geology 153 a 

38 Zoology 96 : I54 ” 

39 Paleontology 07 Entomology 155 Entomology 

40 Zoology 98 Mineralogy I56 & 

41 Archeology 99 Geology 157 Botany 

42 Geology 100 Economic Geology 158 Diréctor’s report for I9II 
43 Zoology. 1or Geology 159 Geology 

44 Economic Geology 102 Economic Geology 160 . 

45 Geology and Paleontology 103 Entomology 161 Economic Geology 

46 Entomology 104 4 162 Geology 

47 “ 105 Botany 163 Archeology 

48 Geology 106 Geology 164 Director’s report for 1912 
49 Paleontology 107 Geology and Paleontology 165 Entomology 


50 Archeology 108 Archeology 166 Economic Geology 

51 Zoology 109 Entomology 167 Botany 

52 Paleontology IIo iy 168 Geology 

53 Entomology t1r Geology 169 3 

54 Botany I1z2 Economic Geology 170 

55 Archeology 113 Archeology 171 e 

56 Geology 114 Geology Le 3 

57 Entomology IIs abe 173 Director’s report for 1913 
58 Mineralogy 116 Botany 174 Economic Geology 
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175 Entomology 191 Geology 209-210 Geology 
176 Botany 192 211-212 
177 Director’s report for 1914 193 My : 213-214 Fe 
178 Economic Geology 194 Entomology 215-216 
179 Botany 195 Geology 217-218 a 
180 Entomology 196 Director’s report for 1916 219-220 Director's report for 
181 Economic Geology 197 Botany 1918 
182 Geology 198 Entomology 221-222 Paleontology 
183 . 199 Economic Geology 223-224 Economic Geology 
184 Archeology 200 Entomology 225-226 Geology 
185 Geology 201 Economic Geology 227-228 Director’s report for 
186 Entomology 202 Entomology I9QI9 
187 Director’s report for 1915 203-204 Economic Geology 229-230 Geology 
188 Botany 205-206 Botany 231-232 Entomology 
189 Paleontology 207-208 Director’s report for 233-234 Botany 
190 Economic Geology IQI7 235~236 Archeology 
- 237-238 
Bulletins are also found with the annual reports of the museum as follows: 
Bulletin Report Bulletin Report Bulletin Report Bulletin Report 
I2-I5 48,v.1 85 BOsnVeee E3t,32 02, 2 193 FO. 0 
TO; 176650. Var 86 58, Vv. 5 133 62, Vv. 1 194 ORR. 2 
ISSO? SIL VALI 87-89 58,v.4 134 62, v. 2 195 7O.1Ve% 
20-25 52,Vv.I1 90 Sor wears 135 63 20% I 196 FO. Ve ot 
20-37 6 653;-V. 2 9I 58,v.4 136 63, Vv. 2 197 70, Vise 
32=S34 07°54. Ve 1 92 SOV US T3772 136 63, v. I 198 0 AV eo 
35,36 54, Vv. 2 93 58; V. 22139 63, Vv. 2 199 70, V. 2 
37-4454, Ve3 94 58,v.4 140 63, Vv. 1 200 11, 7a2 
45-48 54,v.4 95, 96 58. veck I41I-43 O25 Vaez 201 8 Ol 
49-54 55 97 58,v.5 144 64, v. 2 202 TO a2 
55 56, Vv. 4 98, 99 59,V.2 145, 146 64, v. I 203-4 7I,Vv.1 
56 BO. A 100 590, v. I 147, 148 64, v. 2 205-6 ATs NT 2D 
57 56,2N6,.3 IOI 59, Vv. 2 149 AyVoOS 207-8 Tevet 
Sher SOV. T 102 59, v. I 150-54 64, v. 2 
59,60 56, v.3 109-SeAe GORY. 2 155-57 65, Vv. 2 ; 
I 5O.eVink 106 59, Vv. 1 158-60 65,v.1 Memoir 
62 56, v. 4 107 60, v. 2 I61 65, Vv. 2 2 49, Vv. 3, and 50, v.2 
63 50, "Vv. 2 108 60, ¥.3 162 65, v. 1 3,4 53, V. 2 
64 5ORV eS 109, IIO0 60, Vv. 1 163 66, v. 2 5,6 37, Vang 
65 56; v..2 Tre 60, v. 2 164 66,v.1 7 STi fl 
662.07. 50, V4 Ti2 60, v. I 165-67 66, v.2 8, pt I SO. vies 
1 OTR ee | Tr 60, v. 3 168-70 66, v. I &; pt 2 59, Vv. 4 
69 56) v2 114 60, v. I 171-76 67 Ospta 60,v.4 
TOA TIES 7 oN..kaDtl. . IIS 60, v. 2 177-80 68 9, pt 2 62.4) 
72 574M eDts2 I16 60, v. I 181 69, v. 2 £0 60, Vv. 5 
7" Sy iia) Pry 6Onv.3 182, 183 690, v. I Il 61, v.3 
74 57 Viel LD baa 118 60, v. I 184 60, v. 2 £2, ptm O35 via 
75 Se. Mier? L19-21 OT Veet 185 69, Vv. I Tro yb 2 eOOs Vibs 
76 Be ed aD EAe 122 61, v. 2 186 60, Vv. 2 13, eevee 
7 i A PR eek 0 che 123 Olver 187 69, v. I PAVE 9-05, V3 
78 SP ee 2 124 OF, v.i2 188 690, v. 2 Hve2? 65. 4ve-4 
79 Sea | Dt ome 25 62, v.3 I89- 60 Aver Rees) lone oon Vow e 
80 57, V.I, pt I 126-28 OF )-V.. a5 190 69,'°v..2 TS pave Deve. ees 
Si, os. 5a. Vv: 3 129 62; v. 2 TOI TOOVEE 
83,84 58,v.1 130 62, Vv. 3 192 Orv aw 


fee figures at the beginning of each entry in the following list indicate its number as a museum 
bulletin. 


Geology and Paleontology. 14 Kemp, J. F. Geology of Moriah and West- 
port Townships, Essex Co., N. Y., with notes on the iron mines. 38p. il. 
7pl.2 maps. Sept. 1895. Free. 

19 Merrill, F. J. H. Guide to the Study of the Geological Collections of the 
New York State Museum. 164p. 119 pl. map. Nov. 1898. Out of print. 

21 Kemp, J. F. Geology of the Lake Placid Region. 24p. Ipl. map. Sept. 
1898. Free. 

34 Cumings, E. R. Lower Silurian System of Eastern Montgomery County; 
Prosser, C. S. Notes on the Stratigraphy of Mohawk Valley and Saratoga 
County, N. Y. 74p. 14pl. map. May 1900. 15c. 

39 Clarke, J. M.; Simpson, G. B. & Loomis, F. B. Paleontologic Papers 1. 


72p. il. 16pl. Oct. 1900. 15¢. 


Contents: Clarke, J. M. A Remarkable Occurrence of Orthoceras in the Oneonta Beds of 


the Chenango Valley, N 
Paropsonema cryptophya; a Peculiar Echinoderm from the Intumescens-zone (Portage 
- Beds) of Western New York. 
—— Dictyonine Hexactinellid Sponges from the Upper Devonic of New York. 
—— The Water Biscuit of Squaw Island, Canandaigua Lake, N. Y. 
Simpson, G. B. Preliminary Descriptions of New Genera of Paleozoic Rugose Corals. 
Loomis, F. B. Siluric Fungifrom Western New York. 
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42 Ruedemann, Rudolf. Hudson River Beds near Albany and Their Taxo- 
nomic Equivalents. 116p. 2pl.map. Apr. 1901. 25¢c. 

45 Grabau, A. W. Geology and Paleontology of Niagara Falls and Vicinity. 
286p. il. 18pl. map. Apr. 1901. 65c; cloth, goc. 

48 Woodworth, J. B. Pleistocene Geology of Nassau County and Borough of 
Queens. 58p.il. 8pl.map. Dec. 1901. Out of print. 

49 Ruedemann, Rudolf; Clarke, J. M. & Wood, Elvira. Paleontologic Papers 
2. 240P. 13pl. Dec. 1901. Out of print. ~ 


Contents: Ruedemann, Rudolf. Trenton Conglomerate of Ryesderah Hill. 

Clarke, J. M. Limestones of Central and Western New York Interbedded with Bituminous. 
Shales of the Marcellus Stage. ~ z 

Wood, ee Marcellus Limestones of Lancaster, Erie Co., N. Y. 

Clarke, J. M. New Agelacrinites. 

Value of Amnigenia as an Indicator of Fresh-water Deposits during the Devonic of 

New York, Ireland and the Rhineland. 


52 Clarke, J. M. Report of the State Paleontologist 1901. 28o0p. il. ropl. 
map: 1 tab. July 1902. 40c. 

56 Merrill, F. J. H. Description of the State Geologic Map of 1901. 42p. 
2 maps, tab. Nov. 1902. Out of print. 

63 Clarke, J. M. & Luther, D. D. Stratigraphy of Canandaigua and Naples. 
Quadrangles. 78p. map. June 1904. 265c. 

65 Clarke, J. M. Catalogue of Type Specimens of Paleozoic Fossils in the 
New York State Museum. 848p. May 1903. $1.20, cloth. 

69 —— Report of the State Paleontologist 1902. 464p. 52pl. 7 maps. Nov. 
1903. $1, cloth. 
77 Cushing, H. P. Geology of the Vicinity of Little Falls, Herkimer Co. 98p. 
il. r5pl.2 maps. Jan. 1905. 30c. 
80 Clarke, J. M. Report of the State Paleontologist 1903. 396p. 2g9pl. 
2 maps. Feb. 1905. 85c, cloth. 
81 Clarke, J. M. & Luther, D. D. Watkins and Elmira Quadrangles. 32p. 
map. Mar. 1905. 265c. 

82 Geologic Map of the Tully Quadrangle. gop. map. Apr. 1905. 20c. 

83 Woodworth, J. B. Pleistocene Geology of the Mooers Quadrangle. 62p. 
25pl. map. June 1905. 25¢. 

84 —— Ancient Water Levels of the Champlain and Hudson Valleys. 206p. 
il. r1pl. 18 maps. July 1905. 45¢c. 

go Ruedemann, Rudolf. Cephalopoda of Beekmantown and Chazy Forma- 
tions of Champlain Basin. 224p. il. 38pl. May 1906. 75c, cloth. 

92 Grabau, A. W. Guide to the Geology and Paleontology of the Schoharie 
Region. 314p. il. 26pl. map. Apr. 1906. Out of print. 

95 Cushing, H. P. Geology of the Northern Adirondack Region. 188p. I5pl. 
3maps. Sept. 1905. Out of print. 

96 Ogilvie, I. H. Geology of the Paradox Lake Quadrangle. 54p. il. 17pl. 
map. Dec. 1905. Out of print. 

99 Luther, D. D. Geology of the Buffalo Quadrangle. 32p. map. May 
1906. 20c. 

IOI Geology of the Penn neue Hammondsport Quadrangles. 28p. map. 
July 1906. Out of print. 

106 Fairchild, H. L. Glacial Waters in the Erie Basin. 88p. 14pl. 9 maps. 
Feb. 1907. Out of print. 

107 Woodworth, J. B.; Hartnagel, C. A.; Whitlock, H. “P;; Hudson, Geni 
Clarke, J. M.; White, David & Berkey, Ck Geological Papers. 388p. 
54pl. map. May 1907. 90c, cloth. 


Contents:. Woodworth, J. B. Postglacial Faults of Eastern New York. 

Hartnagel, C. A. Stratigraphic Relations of the Oneida Conglomerate. 

Upper Siluric and Lower Devonic Formations of the Skunnemunk Mountain Region. 
Whitlock, H. P. Minerals from Lyon Mountain, Clinton Co. 

Hudson, G. H. On Some Pelmatozoa from the Chazy Limestone of New York. 

Clarke, 7. M. Some New Devonic Fossils. 

An Interesting Style of Sand-filled Vein. 

—— Eurypterus Shales of the Shawangunk Mountains in Eastern New York. 

White, David. A Remarkable Fossil Tree Trunk from the Middle Devonic of New York. 
Berkey. C. P. Structural and Stratigraphic Features of the Basal Gneisses of the Highlands. 


111 Fairchild, H. L. Drumlins of New York. 6o0p. 28pl. 19 maps. July 
1907. Out of print. 
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114 Hartnagel, C. A. Geologic Map of the Rochester and Ontario Beach Quad- 
rangles. 36p. map. Aug. 1907. 20c. 

115 Cushing, H. P. Geology of the Long Lake Quadrangle. 88p. 2opl. 
map. Sept. 1907. 25¢c. 

118 Clarke, J. M. & Luther, D. D. Geologic Maps and Descriptions of the 
Portage and Nunda Quadrangles including a map of Letchworth Park. sop. 
16pl. 4 maps. Jan. 1908. 35¢c. 

126 Miller, W. J. Geology of the Remsen Quadrangle. 54p. il. 11pl. map. 
Jan. 1909. 25c. 

127 Fairchild, H. L. Glacial Waters in Central New York. 64p. 27pl. 15 
maps. Mar. 1909. Out of print. 

128 Luther, D. D. Geology of the Geneva-Ovid Quadrangles. 44p. map. 
Apr. 1909. 20c. 

135 Miller, W. J. Geology of the Port Leyden Quadrangle, Lewis County, 
Peeve orG2p. 1s 1Ipl. map, jJannuil910.3 25¢, 

137 Luther, D. D. Geology of the Auburn-Genoa Quadrangles. 36p. map. 
Niar- Toro. “200. 

138 Kemp, J. F. & Ruedemann, Rudolf. Geology of the Elizabethtown and 
Port Henry Quadrangles. 176p. il. 20pl.3 maps. Apr. 1910. Out of print. 

145 Cushing, H. P.; Fairchild, H. L.; Ruedemann, Rudolf & Smyth, C. H. 
Geology of the Thousand Islands Region. 194p. il. 62pl. 6 maps. Dec. 
1910. $1, cloth. 

146 Berkey, C. P. Geologic Features and Problems of the New York City 
(Catskill) Aqueduct. 286p. il. 38pl. maps. Feb. 1911. 75c; $1, cloth. 

148 Gordon, C. E. Geology of the Poughkeepsie Quadrangle. 122p. il. 26pl. 
map. Apr. IQII. 30¢. 

152 Luther, D. D. Geology of the Honeoye Wayland Quadrangles. 30p. 
map. Oct. IOI I. wi 200: 

153 Miller, William J. Geology of the Broadalbin Quadrangle, Fulton-Saratoga 
Counties, New York. 66p. il. 8pl. map. Dec. I9II. 25c. 

154 Stoller, James H. Glacial Geology of the Schenectady Quadrangle. 44p. 
gpl. map. Dec. et 20¢. 

159 Kemp, James F. The Mineral Springs of Saratoga. 8op. il. 3 pl. Apr. 
1012s. 55c. 

160 Fairchild, H. L. Glacial Waters in the Black and Mohawk Valleys. 48p. 
il. 8pl.14 maps. May 1912. 5o0c. 

162 Ruedemann, Rudolf. The Lower Siluric Shales of the Mohawk Valley. 

52p. il. r5pl. Aug. 1912. 35¢c. 

168 Miller, William J. Geological History of New York State. 3130p. 43pl. 
10 maps. Dec. 1913. 40c. 

169 Cushing, H. P. & Ruedemann, Rudolf. Geology of Saratoga Springs and 
Vicinity. 178p.il. 2opl.map. Feb. 1914. 40c. 

170 Miller, William J. Geology of the North Creek Quadrangle. gop. il. 14pl 
Feb. 1914. 25c. 

171 Hopkins, T. C. The Geology of the Syracuse Quadrangle. 8op. il. 2opl. 
map. July 1914. 25c. 

172 Luther, D. D. Geology of the Attica and Depew Quadrangles. 32p. map. 
Aug. I914. I5c. 

182 Miller, William J. The Geology of the Lake Pleasant Quadrangle. 56p. 
il. ropl. map. Feb. 1916. 25c. 

183 Stoller, James H. Glacial Geology of the Saratoga Quadrangle. 5op. il. 
I2pl.map. Mar. 1, 1916. 25c. 

185 Martin, James C. “The Precambrian Rocks of the Canton Quadrangle. 
Fi2p. il: 2o0pl. map. May 1, 19165. seoc: 

189 Ruedemann, Rudolf. Paleontologic Contributions from the New York 
State Museum. 225p. il. 36pl. Sept. 1916. 5o0c. 

191 Cushing, H. P. Geology of the Vicinity of Ogdensburg. 64p. il. 6pl. map. 
Nov. 1916. , 25c. 

192 Miller, William J. Geology of the Blue Mountain Quadrangle. 68p. il. 
Impl. map. Dec. 1916. 25¢c. 

193 —— The Adirondack Mountains. 97p. il. 30pl.2 maps. Jan. 1917. 35¢. 

195 Fairchild, H. L. Postglacial Features of the Upper Hudson Valley. 22p. 
map. Mar. Ppiot7. m25c. 
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209-210 Fairchild, H. L. Pleistocene Marine Submergence of the Hudson, 
Champlain and St Lawrence Valleys. 75p. il. 25pl. maps. May—June 1918. 
50c. 

211-212 Miller, W. J. Geology of the Lake Placid Quadrangle. top. il. 23pl. 
map. July—Aug. 1918. 35c. 

213-214 Geology of the Schroon Lake Quadrangle. tIoa2p. il. r4pl. map. 
Sept.— Oct. 1918. 35c. 

215-216 Stoller, J. H. Glacial Geology of the Cohoes Quadrangle. 4gp. il. 
2pl. map. Nov.—Dec. I9QI9. 25¢. 

217-218 Chadwick, George H. Paleozoic Rocks of the Canton Quadrangle. 
6op. il.120l. map. Jan.—Feb. 1919. 35c. 

22%— Fs Clarke, John M. Organic Dependence and Disease. Their origin and 
significance, 

225-226 Berkey, C. P. & Rice, Marion. Geology of the West Point Quad- 
rangle. 152p. 56pl. map. Sept. Oct. 1919. 

229-230 Kemp, James F. Geology of the Mount Marcy Quadrangle. 86p.25pl. 
map. Jan.—Feb. 1920 

Miller, W. J. Geology of the Lyon Mourttain Quadrangle. Prepared. 

Crosby, W. O. Geology of Long Island. In preparation. 

Luther, D. D. Geology of the Phelps Quadrangle. In preparation. 

Geology of the Eden-Silver Creek Quadrangles. Prepared. 

Geology of the Brockport-Hamlin and Albion-Oak Orchard Quadrangles. 
Prepared. 

—— Geology of the Medina-Ridgeway and Lockport-Olcott Quadrangles. 
Prepared. 

—— Geology of the Caledonia-Batavia Quadrangles. Prepared. 

Ruedemann, R. The Utica and Lorraine Formations of New York. Prepared, 

Cushing, HP Geology of the Gouverneur Quadrangle. Prepared. 

oe F. & Alling, H. L. Geology of the Ausable Quadrangle. Pre- 
pared. 

Smyth, C. H. jr & Buddington, A. F. Geology of the Lake Bonaparte Quad- 
rangle. Prepared. 

Miller, W. J. Geology of the Russell quadrangle. Prepared. 

Cook, aa H. Surface Geology of the Albany-Berne Quadrangles. Prepared. 

Buddington, A. F. Geology of the Lowville Quadrangle. Prepared. 

Fairchild, H. L. Evolution of the Susquehanna River. Prepared. 


Economic Geology. 3 Smock, J. C. Building Stone in the State of New York. 
154p. Mar. 1888. 30c. 

7 First Report on the Iron Mines and Iron Ore Districts in the State of 
New York. 78p. map. June 1889. 25c. 

10 Building Stone in New York. 210p. map. tab. Sept. 1890. 4oc. 

1r Merrill, F. J. H. Salt and Gypsum Industries of New York. 94p. 12pl. 
2 maps. 11 tab. Apr. 1893. 50c. 

12 Se Heinrich. Clay Industries of New York. 174p. il. tpl. map. Mar. 
1895. 30c. 

15 Meri ee H. Mineral Resources of New York. 240p. 2 maps. Sept. 
1595. _{50C 

17 Road Materials and Road Building in New York. 52p. 14pl. 2 maps. 
Oct. 1897. 15¢c. 

30 Orton, Edward. Petroleum and Natural Gas in New York.  136p. il. 
3 maps. Nov.1899. I5c. 

35 Ries, Heinrich. Clays of New York; Their Properties and Uses. 456p. 
140pl. map. June 1900. Out of print. 

Lime and Cement Industries of New York; Eckel, E. C. Chapters on 
the Cement Industry. 332p. 1orpl. 2 maps. Dec. 1901.  85¢c, cloth. 

61 Dickinson, H. T. Quarries of Bluestone and Other Sandstones in New 
York. 1114p. 18pl.2 maps. Mar. 1903. 35¢c. 

85 Rafter, G. W. Hydrology of New York State. gozp. il. 44pl. 5 maps. 
May 1905. $1.50, cloth. 

93 Newland, D. H. Mining and Quarry Industry of New York. 78p. July 
1905. Out of print. 

too McCourt, W. E. Fire Tests of Some New York Building Stones. 4op. 
26pl. Feb. 1906. 15c. 
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102 Newland, D. H. Mining and Quarry Industry of New York 1905. 162p. 
June 1906. Out of print. 

112 Mining and Quarry Industry of New York 1906. 82p. July 1907. 
Out of print. 

II9Q & Kemp, J. F. Geology of the Adirondack Magnetic Iron Ores with a 
Report on the Mineville-Port Henry Mine Group. 184p. 14pl. 8 maps. 
Apr. 1908. 35c. 

120 Newland, D. H. Mining and Quarry Industry of New York 1907. 8ap. 
July 1908. 15¢c. 

123 —— & Hartnagel, C. A. Iron Ores of the Clinton Formation in New York 
State. 76p. il. r4pl. 3 maps. Nov. 1908. 25c. 

132 Newland, D. H. Mining and Quarry Industry of New York 1908. 98p. 


July 1909. 15c. 


142 Mining and Quarry Industry of New York for 1909. 98p. Aug. IgIo. 
I5¢. 
143 Gypsum Deposits of New York. 94p. 20pl. 4 maps. Oct. 1910. 35Cc. 


151 —— Mining and Quarry Industry of New York Ig1o. 82p. JuneIgItI. I5c. 


161 Mining and Quarry Industry of New York 19git. 114p. July 1912. 20¢c. 

166 Mining and Quarry Industry of New York Ig12. 114p. Aug. 1913. 
20c. 

174 Mining and Quarry Industry of New York 1913. 1111p. Dec. 1914. 
20¢. 

178 Mining and Quarry Industry of New York 1914. 88p. Nov. 1915. 15c. 

181 The Quarry Materials of New York. 212p. 34pl. Jan. 1916. 400. 


190 —— Mining and Quarry Industry of New York 1915. 9g2p. Oct. 1916. 1I5¢c. 

— Mining and Quarry Industry of New York (see Mus. Bul. 196). 

199 Alling, Harold L. The Adirondack Graphite Deposits. 15o0p. il. July 1, 
BOL ia0C, 

201 Smyth, C. H. jr. Genesis of the Zinc Ores of the Edwards District, St 

" Lawrence County, N. Y. 32p.12pl. Sept. 1, 1917. 20¢. 

203-204 Colony, R. J. High Grade Silica Materials for Glass, Refractories 
and Abrasives. 31p. il. Nov.—Dec. 1917. 15c. 

223-224 Newland, D.H. The Mineral Resources of the State of New York. 
315p. il. 3 maps. July-August 1919. 50c. 

—— The Iron Regions.of Orange and Putnam Counties. Prepared. 

Mineralogy. 4 Nason, F. L. Some New York Minerals and Their Localities. 
22p. Ipl. Aug. 1888. Free. 

58 Whitlock, H. P. Guide to the Mineralogic Collections of the New York 
State Museum. 150p. il. 39pl. 11 models. Sept. 1902. 40c. 

70 New York Mineral Localities. Inop. Oct. 1903. 20¢. 

98 —— Contributions from the Mineralogic Laboratory. 38p. 7pl. Dec. 
1905. Out of print. 


Zoology. 1 Marshall, W. B. Preliminary List of New York Unionidae. 2op. 
Mar. 1892. Free. 

9 Beaks of Unionidae Inhabiting the Vicinity of Albany, N. Y. 3op. rpl. 
Aug. 1890. Free. 

29 Miller, G. S. jr. Preliminary List of New York Mammals. 1124p. Oct. 
1899. I5c. 

33 Farr, M.S. Check List of New York. Birds. 224p. Apr. 1900. 25c. 

38 Miller, G. S. jr. Key to the Land Mammals of Northeastern North America. 
106p. Oct. 1900. I5c. 

40 Simpson, G. B. Anatomy and Physiology of Polygyra albolabris and Limax 
maximus and Embryology of Limax maximus. 82p. 28pl. Oct. Igo0I. 25c. 

43 Kellogg, J. L. Clam and Scallop Industries of New York. 36p. 2pl. map. 
Apr. 1go1._ Free. 

51 Eckel, E. C. & Paulmier, F. C. Catalogue of Reptiles and Batrachians of New 
York. 64p. il. pl. Apr. 1902. Out of print. 
Eckel, ©. C. Serpents of Northeastern United States. 
Paulmier, F.C. Lizards, Tortoises and Batrachians of New York. 


60 Bean, T. H. Catalozue of the Fishes of New York. 784p. Feb. 1903. $1, 
cloth. 
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71 Kellozg, J. L. Feading Habits and Growth of Venus mercenaria. 30p 4pl. 
Sept. 1903. Free. 

88 Letson, Elizabeth J. Check List of the Be as of New York. 116p. May 
1905. 20c 

gr Paulmier, F.C. Higher Crustacea of New eh City. 78p. il. June 1905. 
20¢. 

130 Shufeldt, R. W. Osteology of Birds. 382p.il. 26pl. May 1909. 5oc. 


Entomology. 5 Lintner, J. A. White Grub of the May Beetle. 34p.il. Noy. 
1888. Free. 

6 —— Cut-worms. 38p.il. Nov. 1888. Free. 

13 —— San José Scale and Some Destructive Insects of New York State. 54p. 
7pl. Apr. 1895. 15¢c. 

20 Felt, E. P. Elm Leaf Beetle in New York State. 46p. il. 5pl. June 1898. 
Free. 


See 57. a 

23 —— 14th Report of the State Entomologist 1898. 1150p. il. gpl. Dec. 1898. 
20¢. 

21 —— Memorial of the Life and Entomologic Work of J. A. Lintner Ph.D. 
State Entomologist 1874-98; Index to Entomologist’s Reports 1-13. 316p. 
ipl. “Wet GON. eesSc. 

Supplement to 14th report of the State Entomologist. 


26 —— Collection, Preservation and Distribution of New York Insects. 36p. 
il. Apr. 1899. Out of print. 
27 —— Shade Tree Pests in New York State. 26p. il. 5pl. May 1899. Out of 
print. 
31 —— 15th Report of the State Entomologist 1899. 128p. June 1900. I5c. 
36 —— 16th Report of the State Entomologist 1990.. 118p." \96pl tar... 
TOOTS. 256. 
7 —— Catalogue of Some of the More Important Injurious and Beneficial 
Insects of New York State. 54p.il.. Sept. 1900. Free. 
46 Scale Insects of Importance and a List of the Species in New York State. 
g4p. il. 15pl. June 1901. 25c. 
47 Needham, J. G. & Betten, Cornelius. Aquatic Insects in the Adirondacks. 
234p. il. 36pl. Sept. 1901. 45¢c. 
53 Felt, E. P. 17th Report of the State Entomologist 1901. 232p. il. 6pl. Aug. 
1902. Out of print. a 
Elm Leaf Beetle in New York State. 46p. il. 8pl. Aug. 1902. Out of 


ay dees 
print. 


This . a Tevision of Bulletin 20 containing the more essential facts observed since that was 
prepared. 


59 Grapevine Root Worm. 4op. 6pl. Dec. 1902. 15¢c. 
See 72. 

64 —— 18th Report of the State Entomologist 1992. 1110p. 6pl. May 1993. 
200. 


68 Needham, J. G. & others. Aquatic Insects in New York. 322p. 52pl. Aug. 
1903. 80c, cloth. 
72 Felt, E. P. Grapevine Root Worm. 58p. 13pl. Nov. 1993. 20c. 


This is a revision of Bulletin 59 containing the more essential facts observed since that was 


prepared. 

74 & Joutel, L.H. Monograph of the Genus Saperda. 88p. 14pl. June 
1904. Out of print. 

76 Felt, E. P. 19th Report of the State Entomologist 1903. 1I50p. 4pl. 1994.- 
I5c. 


79 Mosquitoes or Culicidae of New York. 164p. il. 57pl. tab. Oct. 1904. 
Out of print. 

86 Needham, J. G. & others. May Flies and Midges of New York. 352P. 
il. 37pl. June 1905.  80c, cloth. 

97 Felt, E. P. 20th Report of the State Entomolozist 1994. 246p. il rgpl. 
Nev. 1905. Out of print. 
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103 —— Gipsy and Brown Tail Moths. 44p. 1ropl. July 1906. Out of print. 

104 —— 21st Report of the State Entomologist 1905. 1144p. ropl. Aug. 1906. 
25¢. 

109 —— Tussock Moth and Elm Leaf Beetle. 34p. 8pl. Mar. 1907. Out of 
print. 


110 —— 22d Report of the State Entomologist 1906. 1152p. 3pl. June 1907. 
25¢. 

124 —— 23d Report of the State Entomologist 1997. 542p. il. 44pl. Oct. 
1908. 75¢. 

129 —— Control of Household Insects. 48p. il. May 1909. Out of print. 

134 —— 24th Report of the State Entomologist 1908. 208p. il. 17pl. Sept. 


1999. 35¢. 
136 —— Control of Flies and Other Household Insects. 56p. il. Feb. 1910. 15c 


This “| a revision of Bulletin 129 containing the more essential facts observed since that was 
prepared. 


141 Felt, E. P. 25th Report of the State Entomologist 1999. 178p. il. 22p1- 
July 1910. 35c. 

147 | 26th Report of the State Entomologist 1910. 1182p. il. 35pl. Mar. 
1601. 8235, 

155 —— 27th Report of the State Entomologist 1911. 1198p. il. 27pl. Jan. rg12. 


40c. 
156 —— Elm Leaf Beetle and White-Marked Tussock Moth. 35p. 8pl. Jari. 
LOI2,.  20¢. 


165 —— 28th Report of the State Entomologist 1912. 266p. 14pl. July 1913. 
40¢. 
175 —— 29‘h Report of the State Entomolozist 1913. 258p. 16pl. April 1915. 


45¢. 
180 —— 30th Report of the State Entomologist 1914. 336p. il. I9pl. Jan. 
1916. 50c. 


186 —— 31st Report of the State Entomologist 1915. 215p. il. r8pl. June 1, 
pygaale eed and Camp Insects. 84p.il. Feb. 1, 1917. 15¢c. 

198 —— 32d Report of the State Entomologist 1916. 276p. il. 8pl. June 1, 
re anaee ee to American Insect Galls. 310p. il. 16pl. August 1917. Out of 
sian 33d Report of the State Entomologist 1917. 24op. il. 12pl. 35¢c. 


231-232—34th Report of the State Entomologist for 1918. 288p. il. 2opl. 
Betten, Cornelius. Report on the Aquatic Insects of New York. In press. 


Botany. 2 Peck, C.H. Contributions to the Botany of the State of New York 
72p. 2pl. May 1887. 200. 
8 —— Boleti of the United States. 98p. Sept. 1889. Out of print. 


25 —— Report of the State Botanist 1898. 76p. 5pl. Oct. 1899. Out of print. 
20€. 
28 —— Plants of North Elba. 206p. map. June 1899. 200. 

. 54 —— Report of the State Botanist I901. 58p.7pl. Nov. 1902. 4oc. 
67 —— Report of the State Botanist 1902. 196p. 5pl. May 1903. 5oc. 
75 —— Report of the State Botanist 1903. 7op. 4pl. 1904. 40c. 
04 Report of the State Botanist 1904. 6op. 1opl. July 1905. 4oc. 

105 Report of the State Botanist 1905. 108p. I2pl. Aug. 1906. 50c. 

116 Report of the State Botanist 1906. 120p. 6pl. July 1907. 35¢c. 
122 Report of the State Botanist 1907. 178p. 5pl. Aug. 1908. 4oc. 
131 Report of the State Botanist 1908. 202p. 4pl. July 1909. 4oc. 
139 —— Report of the State Botanist 1909. 1116p. 1opl. May 1910. 45c. 

-150 —— Report of the State Botanist I910. Ioop. 5pl. May IgII. 300. 
157 —— Report of the State Botanist 1911. 140p. 9pl.: Mar. 1912. 35¢c. 

167 Report of the State Botanist I912. 138p. 4pl. Sept. 1913. 30c. 

176 Report of the State Botanist 1913. 78p.17pl. June IgI5. 20¢. 

179 Report of the State Botanist 1914. 108p.1 pl. Dec. 1915. 20¢. 


188 House, H. D. Report of the State Botanist 1915. 3118p, il. gpl. Aug. 1, 
TOIG? © 36C; 
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197---— Report of the State Botanist 1916. 122p. 11Ipl. May I, 1917. 30c* 

205- 206 Report of the State Botanist 1917. 169p. 23pl. Jan.—Feb. 1918. 
50c. 

——— —— Report of the State Botanist for 1918 published in the annual 
report of the Director for 1918 (Mus. Bul. 219-220). 

233-234 Report of the State Botanist for 1919. 73p. Ipl. May-June 1920. 


Archeology. 16 Beauchamp, W. M. Aboriginal Chipped Stone Implements of 
New York. 86p. 23pl. Oct. 1897. Out of print. . 
18 —— Polished Stone Articles Used by the New York Aborigines. 104p. 35pl. 
Nov. 1897. 25c. 


22 Earthenware of the New York Aborigines. 78p. 33pl. Oct. 1898. 25¢c. 

32 —— Aboriginal Occupation of New York. 190p. 16pl. 2 maps. Mar. 1900. 

Soc! 

41 Wampum and Shell Articles Used by New York Indians. 166p. 28pl. 
Mar. 1901. Out of print. . 

50 —— Horn and Bone Implements of the New York Indians. 112p. 43pl. Mar. 
1902. Out of print. 

55 —— Metallic Implements of the New York Indians. 94p. 38pl. June 1902. 


Out of print. 

Metallic Ornaments of the New York Indians. 122p. 37pl. Dec. 1903. 
Out of print. = 

78 —— History of the New York Iroquois. 340p. 17pl. map. Feb. 1905. 
Out of print. 


73 


87 Perch Lake Mounds. 84p. 12pl. Apr. 1905. 20c. 

89 ——— Aboriginal Use of Wood in New York. 1g90p. 35pl. June 1905. Out of 
print. 

108 Aboriginal Place Names of New York. 336p. May 1907. Oué of 
print. 

113 —— Civil, Religious and Mourning Councils and Ceremonies of Adoption. 


I18p. 7pl. June 1907...25c. 

117 Parker, A. C. An Erie Indian Village and Burial Site. 102p. 38pl. Dec. 
1907. 30C¢. 

125 Converse, H. M. & Parker, A. C. Iroquois Myths and Legends. 196p. 
il, 11pl..~ Dec. 1908. 50: 

144 Parker, A.C. Iroquois Uses of Maize and Other Food Plants. 12o0p. il. 31pl. 
Nov. 1910. Out of print. 


163 The Code of Handsome Lake. 144p. 23pl. Nov. 1912. 25¢. 
184 The Constitution of the Five Nations. 158p. 8pl. April1, 1916. 30c. 
235-236 The Archeologic History of the State of New York. Parti. 


470p. 142pl. July-August 1920. 
237-238 The Archeologic History of the State of New York. Part 2. p. 
pl. Sept._Oct. 1920. °$1.75 tor parts 1 & 2: 


Miscellaneous. 62 Merrill, F. J. H. Directory of Natural History Museums 
in United States and Canada. 236p. Apr. 1903. 30c. 

66 Ellis, Mary. Index to Publications of the New York State Natural History 
npeted and New York State Museum 1837-1902. 418p. June 1903. 75¢; 
clot 

New York State Defense Council Bulletin No. 1. Report on the Pyrite and 
Pyrrhotite Veins in Jefferson and St Lawrence Counties, New York, by A. F. 
Buddington. p.4o, il. Nov. 1917. Free. 

New York State Defense Council Bulletin No. 2. The Zinc-Pyrite Deposits of 
Siete Edwards District, New York, by David H. Newland. p.72, il. Nov. 1917. 

ree. 


Museum memoirs 1889-date. to. 

1 Beecher, C. E. & Clarke, J. M. Development of Some Silurian Brachiopoda. 
g6p. 8pl. Oct. 1889. $1. 

2 Hall, James & Clarke, J. M. Paleozoic Reticulate Sponges. 35op. il. 7opl. 
1898. $2, cloth. 

3 Clarke, J. M. The Oriskany Fauna of Becraft Mountain, Columbia Co., N. Y. 
128p. gpl. Oct. 1900. 80c. 

4 Peck, C. H. N. Y. Edible Fungi, 1895-99. r106p. 25pl. Nov. 1900. 75c, 


This includes revised descriptions and illustrations of fungi reported in the 49th, 51st and 52d 
reports of the State Botanist. 
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5 Clarke, J. M. & Ruedemann, Rudolf. Guelph Formation and Fauna of New 
York State. 1196p. 2Ipl. July 1903. $1.50, cloth. 

6 Sosa M. Naples Fauna in Western New York. 268p. 26pl. map. Igo4. 

2, cloth. 

7 Ruedemann, Rudolf. Graptolites of New York. Pt 1 Graptolites of the 
Lower Beds. 350p. 17pl. Feb. 1905. $1.50, cloth. 

8 Felt, E. P. Insects Affecting Park and Woodland Trees. v. 1. 46op. il. 48pl. 
Feb. 1906. $2.50, cloth; v. 2. 548p. il. 22pl. Feb. 1907. $2, cloth. $4 for 
the two volumes. 

g Clarke, J. M. Early Devonic of New York and Eastern North America. 
Pt 1. 366p. il. 7opl. 5 maps. Mar. 1908. $2.50, cloth; Pt 2. 25opl. il. 36p. 
4maps. Sept. 1909. $2, cloth. 

to Eastman, C. R. The*Devonic Fishes of the New York Formations. 236p. 
I5pl. 1907. $1.25, cloth. 

tr Ruedemann, Rudolf. Graptolites of New York. Pt 2 Graptolites of the 
Higher Beds. 584p. il. 31pl. 2 tab. Apr. 1998. $2.50, cloth. 

12 Eaton, E. H. Birds of New York. v. 1. 5o1p. il. 42pl. Apr. IgIo. v. 2, 
719p. il. 64pl. July 1914. 2nd edition. $6 for the two volumes plus post- 
ss ce 15 pounds. Sold in sets only. 106 colored plates in port- 
olio $1. 

13 nee H. P. Calcites of New York. rgop. il. 27pl. Oct. iyio. $f, 
cloti. : 

14 Clarke, J. M. & Ruedemann, Rudolf. The Euryperida of New York. v. I 
Text. 440p. il. v. 2. Plates. 188p. 88pl. Dec. 1912. $4, cloth. 

15 House, Homer D. Wild Flowers of New York. v.1. 185p. 143pl. il; v. 2. 
177p. 12ipl. il. 1918. $7 for the two volumes. Report edition only. 264 
colored plates in portfolio $2.50 + postage (mailing weight 5 pounds). 

Goldring, W. Monograph of the Devonian Crinoids of New York. Prepared. 

Pilsbry, H. L. Monograph of the Land and Fresh Water Mollusca of the State 
of New York. In preparation. 

Natural History of New York. 30v. il. pl. maps. 4to. Albany 1842-94. 

DIVISION I ZOOLOGY. De Kay, James E. Zoology of New York; or, The 
New York Fauna; comprising detailed descriptions of all the animals hitherto 
observed within the State of New York with brief notices of those occasionally 
found near its borders, and accompanied by appropriate illustrations. 5v. 
il. pl. maps. sq. 4to. Albany 1842-44. Out of print. 

Historical introduction to the series by Gov. W. H. Seward. 178p. 


v. I ptt Mammalia. 131 + 46p. 33pl. 1842. 
300 copies with hand-colored plates. 

v.2pt2 Birds. 12 + 380p. r4Ipl. 1844. 
Colored plates. 


v. 3 pt 3 Reptiles and Amphibia. 7 + 98p. pt4 Fishes. 15 + 415p. 1842. 
pt 3-4 bound together. ' 
v. 4 Plates to accompany v. 3. Reptiles and Amphibia. 23pl. Fishes 7gpl. 
1842. 
300 copies with hand-colored plates. 
v. 5 pt 5 Mollusca. 4+ 27I1p. 4opl. pt 6 Crustacea. 7op.13pl. 1843-44. 
Hand-colored plates; pt 5-6 bound together, 


DIVISION 2 BOTANY. ‘Torrey, John. Flora of the State of New York; com- 
prising full descriptions of all the indigenous and naturalized plants hitherto 
discovered in the State, with remarks on their economical and medical prop- 
erties. 2v. il. pl. sq. 4to. Albany 1843. Out of print. 

v. 1 Flora of the State of New York. 12 + 484p. 72pl. 1843. 


309 copies with han d-colored plates. 


vy. 2.Hlora ofthe State of Nev York,*.5729. 890l., .1843: 


300 copies with hand-colored plates. 
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DIVISION 3 MINERALOGY. Beck, Lewis C.: Mineralogy of New York; com- 
prising detailed descriptions of the minerals hitherto founi in the State of 
New York, and notices of their uses in the arts and agriculture. il. pl. sq. 4to. 
Albany 1842. Out of print. 


v. I pt 1 Economical Mineralogy. pt 2 Descriptive Mineralogy. 24 + 536p. 
1842. 
8 plates additional to those printed as part of the text. 


DIVISION 4 GEOLOGY. Mather, W. W.; Emmons, Ebenezer; Vanuxem, LardneTt 
& Hall, James. Geology of New York. 4v. il. pl. sq. 4to. Albany 1842-43: 
Out of print. 

v. I pti Mather, W. W. First Geological District. 37 + 653p. 46pl.. 1843. 

v. 2 pt 2 Emmons, Ebenezer. Second Geological District. 10 + 437p. 17pl. 
1842. 

v. 3 pt 3 Vanuxem, Lardner. Third Geological District. 306p. 1842. 

v. 4 pt 4 Hall, James. Fourth Geological District. 22 + 683p. s19pl. map. 
1843. ? 


DIVISION 5, AGRICULTURE. Emmons, Ebenezer. Agriculture of New Yorks 
comprising an account of the classification, composition and distribution o 
the soils and rocks and the natural waters of the different geological formations 
together with a condensed view of the meteorology and agricultural productions 
of the State. 5v.il. pl. sq. 4to. Albany 1846-54. Out of print. 

v. 1 Soils of the State, Their Composition and Distribution. 11 + 37Ip. 2rpl. 
1846. 

v. 2 Analysis of Soils, Plants, Cereals etc. 8 + 343 + 46p. 42pl. 1849. 

With hand-colored plates. 


v. 3 Fruits etc. 8 + 340p. 1851. 
v. 4 Plates to accompany v. 3. 95pl. 1851. 
Hand-colored. 


v. 5 Insects Injurious to Agriculture. 8+ 272p. Sopl. 1854. 
With hand-colored plates. 


DIVISION 6 PALEONTOLOGY. Hall, James. Paleontology of New York. 8v 
il. pl. sq. 4to. Albany 1847-94. Bound in cloth. 

v. I Organic Remains of the Lower Division of the New York System. 
23 + 338p. o9pl. 1847. Out of print. 

v. 2 Organic Remains of Lower Middle Division of the New York System. 
8 + 362p. r104pl. 1852. Out of print. 

v. 3 Organic Remains of the Lower Helderberg Group and the Oriskany Sand- 
stone. pti, text. 12 + 532p. 1859. [$3.50] 

pt2. 142 pl. 1861. [$2.50] : 

v. 4 Fossil Brachiopoda of the Upper Helderberg, Hamilton, Portage and Che- 
mung Groups. II + 1+ 428p. 69pl. 1867. $2.50. 

v. 5 pt 1 Lamellibranchiata 1. Monomyaria of the Upper Helderberg, 
Hamilton and Chemung Groups. 18 + 268p. 45pl. 1884. $2.50. 

—Lamellibranchiata 2. Dimyariaof the Upper Helderberg, Hamilton, 

Portage and Chemung Groups. 62 + 293p. 5ipl. 1885. $2.50. 

pt 2 Gasteropoda, Pteropoda and Cephalopoda of the Upper Helderberg, 

Hamilton, Portage and Chemung Groups. 2v. 1879. v.I, text. I5 + 492p.; 

Win 2x 120pl) Abesorfor2 wv, 

& Simpson, George B. v. 6 Corals and Bryozoa of the Lower and Upper 
Helderberg and Hamilton Groups. 24 + 298 p. 67pl. 1887. $2.50. 

—— & Clarke, John M. v. 7 Trilobites and Other Crustacea of the Oriskany, 
Upper Helderberg, Hamilton, Portage, Chemung and Catskill Groups. 
64 + 236p. 46pl. 1888. Cont. supplement to v. 5, pt 2. Pteropoda, 
Cephalopoda and Annelida. 42p. 18pl. 1888. $2.50. 

—— & Clarke, John M.v. 8 pt 1. Introduction to the Study of the Genera of 
the Paleozoic Brachiopoda. 16 + 367p. 44pl. 1892. $2.50. 

—— & Clarke, John M. v. 8 pt 2 Paleozoic Brachiopoda. 16 + 394p. 64pl. 
1894. $2.50. Out of print. 
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Catalogue of the Cabinet of Natural History of the State of New York and of 
the Historical and Antiquarian Collection annexed thereto. 242p. 8vo. 1853 - 


Handbooks 1893-date. 
New York State Museum, 52p. il. 1902. Out of print. 


Outlines history and work of the museum with list of staff 1902. 


Paleontology. 12p. 1899. Out of print. 


Brief outline of State Museum work in paleontology under heads: ‘Deteaions Relation to 
biology; Relation to stratigraphy; History of paleontology in New Yor 


Guide to Excursions in the Fossiliferous Rocks of New Yorke I24p. 1899. Out 
of print. 


Itineraries of 32 trips covering nearly the entire series of Paleozoic rocks, prepared specially 
for the use of teachers and students desiring to acquaint themselves more intimately with the 
classic rocks of this State. 


Entomology. 16p. 1899. Out of print. ° 

Economic Geology. 44p. 1904. Out of print. 

Insecticides and Fungicides. 20p. 1909. Out of print. 

Ciassification of New York Series of Geologic Formations. 32p. 1903. Out of 
print. Revised edition. 96p. 1912. Free. 


Guides 

Guide to the Mineral Collections, prepared by Herbert P. Whitlock. p. 45. 1916. 
Out of print. 

Guide to the Collections of General Geology and Economic Geology, prepared by 
Robert W. Jones, p. 31. 1917. Free. 

Guide tq the Paleontological Collections, prepared by Rudolf Ruedemann. p. 35 
Boonie. 


Geologic maps. Merrill, F. J. H. Economic and Geologic Map of the State 
of New York; issued as-part of Museum Bulletin 15 and 48th Museum Report, 
v. I. 59x67cm. 1894. Scale 14 milestotinch. 1I§c. 

Map o ithe State of New York Showing the Location of Quarries of Stone 

Used for Building and Road Metal. 1897. Out of print. 

Map of the State of New York Showing the Distribution of the Rocks 

Most Useful for Road Metal. 1897. Out of print. 

Geologic Map of New York. Igor. Scale 5 milestorinch. Jn atlas form, 

$2. Lower Hudson sheet, 50c. : 

Separate sheets of this map are available at 50c each, as follows: 


Ontario West . Finger Lakes Delaware 
Niagara Long Island Adirondack 
South Western St Lawrence Hudson Mohawk 
Ontario East Central Lower Hudson 


(Note) The Ontario West and Ontario East are not colored as they have no surface geologys 


The lower Hudson sheet, geologically colored, comprises Rockland, Orange, Dutchess, Putnam, 
Westchester, New York, Richmond, Kings, Queens and Nassau counties, and parts of Sullivan, 
Ulster and Suffolk counties; also northeastern New Jersey and part of western Connecticut. 


—— Map of New York Showing the Surface Configuration and Water Sheds. 
1901. Scale 12 miles to 1inch. I5c. 

—— Map of the State of New York Showing the Location of Its Economic 
Deposits. 1904. Scale12milestolrinch. I5c. 

Geologic maps on the United States Geological Survey topographic base. Scale 
Iin.==1m. Those marked with an asterisk have also been published 
separately. 

Albany county. 1898. Out of print. 

Area around Lake Placid. 1898 

Vicinity of Frankfort Hill [parts of Herkimer and Oneida counties]. 1899. 

Rockland county. 1899. 

Amsterdam quadrangle. 1900. 

*Parts of Albany and Rensselaer counties. I901. Out of print. 

*Niagara river. I9QOI. 25c. 

Part of Clinton county. I9g0I. 

Oyster Bay and Hempstead quadrangles on Long Island. Igol. 
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Portions of Clinton and Essex counties. 1902. 

Part of town of Northumberland, Saratoga co. 1903. 

Union Springs, Cayuga county and vicinity. 1903. 

*Olean quadrangle. 1903. Free. : 

*Becraft Mt with 2 sheets of sections. (Scale 1in. == 4m.) 1903. 20c. 

*Canandaigua-Naples quadrangles. 1904. 20c. 

*Little Falls quadrangle. 1905. Free. 

*Watkins-Elmira quadrangles. 1905. 20c. 

*Tully quadrangle. 1905. Out of print. 

*Salamanca quadrangle. 1905. Out of print. 

*Mooers quadrangle. 1905. Out of print, 

Paradox Lake quadrangle. 1905. 

*Buffalo quadrangle. 1906. Out of print. 

*Penn Yan-Hammondsport quadrangles. 1906. 20c. 

*Rochester and Ontario Beach quadrangles. 1907. 20¢. 

*Long Lake‘qQuadrangle. 1907. Out of print. 

*Nunda-Portage quadrangles. 1908. 20c. 

*Remsen quadrangle. 1908. Free. 

*Geneva-Ovid quadrangles. 1909. 20c. 

*Port Leyden quadrangle. 1910. Free. 

*Auburn-Genoa quadrangles. I910. 20c. 

*Elizabethtown and Port Henry quadrangles. I910. I5c. 

*Alexandria Bay quadrangle. 1910. Free. ~ 

*Cape Vincent quadrangle. 1910. Free. 

*Clayton quadrangle. 1910. Free. 

*Grindstone quadrangle. 1910. Free. 

*Theresa quadrangle. 1910. Out of print. 

*Poughkeepsie quadrangle. 1911. Out of print, 

*Honeoye-Wayland quadrangles. I9II. 20c. 

*Broadalbin quadrangle. 1911. Free. 

*Schenectady quadrangle. 1911. Out of print. 

*Saratoga-Schuylerville quadrangles. I914. 20¢. 

*North Creek quadrangle. 1914. Free. 

*Syracuse quadrangle. 1914. Free. 

*Attica-Depew quadrangles. 1914. 20c. 

*Lake Pleasant quadrangle. 1916. Free. 

*Saratoga quadrangle. 1916. Free. 

*Canton quadrangle. 1916. Free. 

*Brier Hill, Ogdensburg and Red Mills quadrangles. 1916. I5¢c. 

*Blue Mountain quadrangle. 1916. Free. 

*Glens Falls, Saratoga, Schuylerville, Schenectady and Cohoes quadrangles. 
1017. 20¢. 

Lake Placid quadrangle. 1919. 

Sci rson Lake quadrangle. 1919. 

Cohoes quadrangle. 1920. 

Canton quadrangle. 1920. 

West Point quadrangle. 1921. 

Mount Marcy quadrangle. 1921. 
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REPORT OF THE STATE BOTANIST FOR 1921 


Scientific investigations. The investigative work of the State 
Botanist has been largely devoted to a study of the native vegetation, 
and its ecological relations, in several localities. The three principal 
localities selected for these studies are the eastern end of Lake 
Ontario, the region around Oneida lake in central New York, and 
the township of Newcomb in the Adirondack mountains. At the 
latter locality it is proposed to continue the study of the vegetation 
of this area as a supplement to the “Plants of North Elba,” by 
the late Doctor Peck, published as Bulletin 28. North Elba is 
located northeast of Newcomb and separated from it by Mount 
Marcy, Mount McIntyre and other high mountains. The distance 
between the two sections is not great, but Newcomb is drained 
largely by the Hudson river, while North Elba is drained by the 
Ausable and Saranac rivers, and hence lies north of the divide between 
the Atlantic (Hudson) and St Lawrence basins. While both sec- 
tions possess in general the typical Adirondack vegetation there are 
many minor differences in the character of plant life which will 
be more fully elaborated through future investigations. 

The eastern shore of Lake Ontario is characterized chiefly by the 
numerous sand bars and sand dunes which separate the lake proper 
from many partially inclosed shallow bays. These bays are largely 
bordered by extensive marshes which with the bays afford an 
unusually rich flora of marsh and water-loving plants. 

A report has already been made upon the vegetation of the eastern 
end of Oneida lake. Investigations there are directed mainly toward 
the working out of a more exact knowledge of the ecological 
relations of the plant life of that region. 
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In all the areas studied extensive collections were made for the 
purpose of record in the state herbarium. Considerable time has 
been spent in the study of various groups of small fungi, both para- 
sitic and saprophytic. The large number of plants submitted to this 
office for information regarding the control of such diseases makes 
it imperative that as much time as is available be spent upon such 
investigations. 

While routine matters occupy much time, opportunity was found 
to prepare a numbered check list of the ferns and flowering plants 
of the State, which may serve as a basis for a more complete flora 
of the State to be published at some future time. 

Investigations upon the flora of New York State during the past 
few years have involved not only the necessary field work, and 
study of herbarium material, but have also necessitated a careful 
review of all the literature dealing with the botany of the State 
either wholly or in part. 

Largely as a matter of curiosity, and partly because it has been 
suggested in certain quarters that the field of natural history research 
in this State was an “ unoccupied field,” the Botanist has brought 
together a brief summary of the work in botany which has been 
done in this State since the earliest available record. The total 
number of pages of printed matter on the plant life of the State 
is doubtless a poor indication of the relative value of such pages, 
but for lack of a more precise method of comparison it may serve 
as a sort of indicator as to the relative amount of such work per- 
formed by the State Museum. 


The total number of pages of printed matter on the flora of New York 
State, since the beginning of the nineteenth century, to January 1920 (exclud- 
ing experiment station bulletins and forestry reports, where such are not 
exclusively botanical), is 10845 

(Approximately 200 authors) 

The total number of pages of printed matter on the flora of New York 
State, printed under the auspices of the Regents, and later as publications of 
the New York State Museum, to January 1920, is 5265 

These are distributed as follows: 


a Annual Reports, State Botanist, 1867 (1871) to 1917 (1920), exclusive 
of pages of wholly extralimital matter, but including contributions on 
botany of the State by others than the State Botanist, pages, 3851 

b Other bulletins on the botany of the State by the State Botanist, pages, 
195 

c Botanical papers in the Regents Reports, prior to 1870, by others than 
the official State Botanist, including Torrey’s Flora of the State (part 
2, of the Natural History Survey of New York, 1843), and Peck’s 
Memoir 4, on Fungi, pages, 1676 

d Botanical articles by Peck on the state flora published in reports other 
than those of this Department, pages, 133 

e Wild Flowers of New York, pages, 323 


It will be seen from this inadequate summary that the Regents 
and the State Education Department have had the supervision of the 
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publication of 48.5 per cent of all the botanical literature dealing with 
the botany and plant life of the State. 

It is also worth noting that nearly 39 per cent of all this literature 
was produced by one man, the late Doctor Peck, former State 
Botanist, between 1867 and 1912, with less than 5 per cent of con- 
tributed matter and with the aid of an assistant during only a few 
years. 

This brief review does not take into account any comparison of 
illustrations or plates, although the record indicates that over 80 
per cent of the plates, illustrative of the plant life of the State, 
have been published under the supervision of the Regents and the 
State Education Department. 

Investigations of a cooperative nature have been carried on with 
Prof. John Dearness of London, Canada, upon certain parasitic and 
saprophytic forms of fungi. The results of these investigations are 
presented in another part of this report as a joint paper. Exten- 
sive collections of seed of the evening primrose (Oenothera 
biennis L.) were secured from several sections of the State anc 
submitted to Dr H. H. Bartlett, director of the botanic gardens, 
University of Michigan, where the seeds are being grown and a study 
made of the various mutants which may result. 

Noteworthy contributions. The chief additions to the state 
herbarium during the year in the form of contributions and 
exchanges, are presented in the following list of contributors, Which 
indicates the number of specimens received from each. 

The most important contribution was the herbarium of the late 
F. E. Fenno, of Earlville, donated by Mrs Fenno, acknowledged 
in the preceding report, but only arranged and added to the 
herbarium during the past year. Mr Fenno had for many years, 
in addition to his duties as a teacher and school principal in the 
schools of this State, devoted much of his spare time to the study 
of botany, and has contributed valuable papers for publication upon 
the plant life of the Upper Susquehanna valley (State Museum 
Bulletins 67, 75, and 217-218). His untimely death by drowning 
early in 1920 is a distinct loss to the large group of amateur botanists 
in this State. 

Contributions to the State Herbarium 


NeW LOrey? Dotatheal CratUcth COXCHANGE)) «a4. os ascot sate ces he ge ge edhe s 415 
Ira Clokey, State Museum, Denver, Col. (exchange).................. 354 
jure. {NelsonmiSalem), Orev (exchange). vic vans csa lees oleae be ore0% 310 
Percy WitsGieeryews, MOP: CORCIATIOO) ob. ccc ceccacs cease nuh caeme aidan 180 
en erttrater tcangeley, WV asi. CORCHANGE) © os ace cs cede y eaten tenuate 100 
Miss sHeleny) ha Borce}): Deland, Plazas. egy eieus . eee tas oak. fa ek 80 
ieee Mrteeer ty OCICSLGL mare ee ats Sic) occ ces gaan ease pa eae 76 


Pie ree CIEONV SC OVALY SVL acted) COXCHANGE De ccs ccase ce atenreedcne cere 55 
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Mrs. BD. E Hose; Pasadena: Calis fous A Shas eee een eee 55 
Dr James S. Wier,: Spokane, Wash, (exchange). 10:0), .- sees ceee ees 32 
Dr. Anne FE. Perkins. Collins o.oo 02 eo tare ee tie ie ote ae oe 20 
Gray Herbarium, Harvard University (exchange),..........¢¢-0.005- 14 
Dr: Hy Me Denslow, New “Yorkie cis coins diaeresis eieseig s bushaliereio = nile wht tite an 10 
Dr’ David ‘Sumstine: "Pittsburen,” Paw. oa 0 ee nae ie ws ae 8 
Roy’ G, Pieree,; Washington, DaCilli ys kes as sole. Se 

Dr. “HS. Jackson, Latavette, Ind. sii sidisbniewes hoitieys 6 oy eo See 5 
Dr Emmaline Moore, Conservation Commission................eee eee 4 
Mrs’ Orta’ Parker “Phelps, Wilton ool s oe se can ee ene ee ae Cee pees 4 
Dr Fes Davis; Madison: | Wi8 os wivcs on aa) cieaicity «a ible aie te jer 3 
Buread’ot Plant’ Industry; (Washington, Do Cis ete ors ae rere ene 2 


Mable Martin, Broadalbin; Charlotte Borgardus, Coxsackie; C. E. 
Chandon, Ithaca; Dr E. P. Felt, Albany; Dr G. G. Atwood, Albany ; 
Dr L. O. Overholts, State College, Pa.; Florence Beckwith, Rochester ; 
Dr 'W: A.) Murrill, New York; one-each:. «62 isos. oe) sects ieee 8 


The total number of specimens which have been added to the 
state herbarium from all sources is 2542, of which 1742 were received 
either in exchange or as contributions, as indicated above. The 
other 800 specimens were collected by the State Botanist in the 
following counties: 


Albany Madison Saratoga 
Essex Oneida Ulster 
Greene Oswego Warren 
Jefferson Rensselaer Onondaga 
Lewis 


In addition to the 1070 specimens reserved from the current col- 
lections for the state herbarium, approximately 1600 specimens were 
collected to be used in exchange with other institutions. 

Identifications. The State Botanist’s office has been called upon 
to identify 395 specimens of plants, including many edible and 
poisonous kinds of mushrooms and various parasitic or disease- 
causing fungi. These identifications were asked for by 155 different 
persons. This is a marked increase over the plant identification 
service rendered during the preceding year (1920), when 260 
specimens were identified for 140 different persons. 

Chestnut blight (Endothia parasitica). During 1921 
observations were made at various localities on the spread and extent 
of the chestnut blight. Northward the disease has spread to the 
northern limits of the distribution of the host in Rensselaer, Albany 
and Saratoga counties, although owing to the scattered distribution 
of the chestnut northward, not all the trees are as yet infected. In 
the lower Mohawk valley, owing to the scattered distribution of the 
host tree, the disease is as yet somewhat sporadic. While there is 
a rather thin and uneven natural distribution of the chestnut up 
the Mohawk valley and on over into the Ontario lowlands where it 
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becomes common, the chestnut blight apparently has not as yet pene- 
trated to this region. 

In the Hudson valley and the foothills of the Catskill mountains the 
destruction of the chestnut has been most complete. Practically all 
chestnut trees have been killed at least in part. Most of the diseased 
trees sprout again from the trunk or around the base of the trunk. 
These shoots live a year or two, sometimes longer, and are in turn 
infected by the disease and die. This persistency of sprout growth 
on the blight-killed chestnut causes a constant recurrence of the 
disease and renders distant and perhaps hopeless a time when, the 
disease having run its course, new chestnut trees may be planted. 

In most sections where any care is taken of the woodlands the 
dead chestnut trees are cut down and used for timber or firewood. 
In consequence there is left in the woods a large void, since in many 
places the forests and woodlands formerly contained from 15 to 20 
per cent of chestnut, especially below 1000 feet altitude. 

Other trees have not been slow to take advantage of this change 
and almost everywhere there is a vigorous growth of young oaks 
(white, chestnut, red, scarlet and black). Left to nature the forest* 
of this region in the future will be quite unlike those of former days. 

Some owners are planting white pine where the chestnut has been 
killed and removed, which would be an excellent idea if we could 
be sure that it in turn would not fall a prey to the white pine blister 
rust. There is an abundance of wild gooseberry and currant in this 
region to act as alternate hosts for the white pine blister rust. 

Scotch pine is apt to prove a more acceptable conifer for planting 
in the region, and has many points of excellence to recommend its 
use. It is free from any serious rust similar to that of the white 
pine, it is less sensitive to ground fires which are numerous and 
very destructive to white pine in the Hudson valley and Catskill 
region and it will produce a better growth in mixtures with the 
hardwoods than will white pine. 

Lectures. During 1921 the State Botanist has delivered twelve 
lectures upon wild flowers and wild flower protection in various parts 
of the State. 

Publications. The following articles on botany have been pub- 
lished by the State Botanist, in journals devoted chiefly to botany: 

The Genus Aetopteron, Ehrhart. American Fern Journal, 10: 88-89. 1920 

A Consideration of Certain Genera Proposed by Ehrhart. American Mid- 
land Naturalist, 6: 200-7. 1920 

The Wild Flower Preservation Idea is one of Practical Value. Torreya, 
21: 17-22, 1921 

Conservation of Wild Flowers. Conservationist, 3: II9-2I. 1920 


Nomenclatorial Notes on Certain American Plants. I. American Midland 
Naturalist, 7: 126-35. 192r 
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Florida plants collected by Miss LaForce. During the winter 
months of 1920-21, Helen LaForce, temporary assistant in the 
Botanist’s office, made a small collection of plants chiefly in the 
Vicinity of Deland, Fla. This collection was limited by the time 
available for the work and by the fact that most of the specimens 
had to be gathered during a short period in the early spring of 1921. 
About 80 specimens were made and of them the following have been 
incorporated into the state herbarium: 


Aster concolor L. 

Berlandiera pumila (Michr.) Nutt. 
Bradburya virginiana (L.) Kuntze 
Cassia fasciculata Miche. 

“-nictitans L. ; 
Chrysopsis graminifolia (Michx.) Nutt. 
Commelina communis L. 

Cuthbertia rosea (Vent.) Small 
Clitoria mariana L. 

Cracca purpurea L. 

Eupatorium mikanioides Chapm. 
Eriogonum tomentosum Michx. 
Gerardia divaricata Chapm. 

v tenuifolia L. 
fasciculata Ell. . 
Gelsemium sempervirens (L.) Ait. f. 
Leptilon canadense (L.) Britton 
Lespedeza virginica (L.) Britton 

if repens (L.) Barton 
Lacinaria Smallii Britton 

os elegans (Walt.) Kuntze 

a pauciflora (Pursh) Kuntze 
Lobelia glandulosa Walt. 

Lygodesmia aphylla (Nutt.) DC. 
Petalostemon corymbosus Miche. 
Polygonella gracilis (Nuit.) Metssn. 

- polygama (Vent.) A. Gray 
Polygala grandiflora Walt. 
Phlox floridana Benth. 
Pieris nitida (Barir.) B. & dH. 
Pinguicula edatior Michx. 

a lutea Walt. 

te pumila Michx. 
Piaropus crassipes (Mart.) Britton 
Rhexia alifanus Walt. 
Raimannia humifusa (Nutt.) Rose 
Rhynchosia simplicifolia (Walt.) Wood 
Ruellia humilis Nutt. 
Solanum carolinense L. 
Syngonanthus flavidulus (Michx.) Ruhl 
Trilisa paniculata (Walt.) Cass. 
Trichostema dichotoma L. 
Tradescantia reflexa Raf. 
Verbena carolinensis (Walt.) J. F. Gmel. 
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PLANTS NEW TO THE STATE HERBARIUM 


A Ferns and Flowering Plants 


A number of the plants here reported for the first time have not 
been collected during 1921, but the description or the reports of 
them have not been previously published. 


Actaea alba f. rubrocarpa Killip 
Agastache Foeniculum (Pursh) Kuntze 
urticifolia (Benth.) Kuntze 
Aquilegia canadensis f. albiflora House 
Anemone virginiana f. rubrosepala House 
Arabis viridis Harger 
Aster linariifolius f. lateralis House 
f. monocephalus House 
Aster novae- -angliae f. geneseensis House 
f. rosarius House 
Pringlei (Gray) Britton 
Betula coerulea Blanchard 
Blephariglottis psycodes f. albispicata House 
Blephilia hirsuta f. albiflora House 
Calluna vulgaris (L.) Salisb. 
Carex interior incomperta x interior 
scoparia var. tessellata Fernald & Wauegand 
Chaetochloa viridis var. Weinmanni (R. & S.) House 
Cirsium arvense f. albiflorum House 
Cypripedium acaule f. albiflorum House 
arietinum f. albifloorum House 
Dentaria diphylla x maxima Haberer 
te laciniata x maxima Haberer 
laciniata x diphylla House 
Doellingeria umbellata var. oneidica House 
Ri var. pubens (A. Gray) House 
Euphorbia dentata Miche. 
Galeorchis spectabilis f. Gordinierii House 
Hibiscus Moscheutos f. Peckii House 
Hypopitys lanuginosa var. rosea (Torrey) House 
Juncus inflexus L. 
Lathyrus palustris var. pilosus (Cham.) Ledeb. 
Lepidium perfoliatum L. 
Lilium philadelphicum f. flaviflorum FE. F. Walliams 
Limodorum tuberosum f. latifolium (St John) House 
f. linariifolium House 
Limonium trichogonum f. albiflorum (Raf.) House 
Linnaea americana f. candicans House 
Lycopodium clavatum f. sterilis House 
Lysimachia terrestris x thrysiflora Fernald & Wuaegand 
Malva sylvestris var. mauretiana (L.) Boiss. 
Meibomia nudiflora f. Dudleyi House 
Mimulus alatus f. albiflorus House 
Ks ringens f. Peckii House 
Nepeta hederacea var. parviflora (Benth.) House 
Onobrynchis Onobrynchis (L.) Rydberg 
Origanum vulgare f. albiflorum House 
Oxalis oneidica House 
Polygala polygama f. albiflora House 
viridescens f. albiflora (Millsp.) House 
Polygonum pennsylvanicum var. nesophilum Fernald 
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Pontedera cordata f. Angustifolia (Pursh) House 
“ 4. latifolia (Raf.) House 
Ranunculus Boraeanus Jordan 
sicaeformis Mackenzie & Bush 
Rhus copallina var. nesophila House 
Rosa serrulata Raf. . 
Rubus odoratus f. albiflorus House 
“4 strigosus var. canadensis (Richards.) House 
in i var. heterolasius (Fernald) House 
Senecio aureus x pauperculus House 7 
fe aureus x Robbinsii House 
Solidago graminifolia var. galetora dead House 
Spartina juncea var. caespitosa (A. A. Eaton) Hitche. 
Trientalis latifolia Hook. 
Verbascum Blattaria f. albiflorum (G. Don) House 
Lychnitis f. album (Mull.) House 
Viola eriocarpa var. leiocarpa Fernald 
lanceolata x pallens House 
palmata x sororia House 
pedata lineariloba f. rosea (Sanders) House 
pubescens var. Peckii House 
rostrata f. Phelpsiae House 
rugulosa Greene 
sororia f. Beckwithii House 
Washingtonia longistylis var. villicaulis (Fernald) House 


B Fungi 


This list includes only collections made in New York State and 
which are new to the fungus flora of the State. Specimens received 
in exchange or by contribution representing species new to the state 
herbarium are not included if they have been collected outside the 
State. 


Aecidium Dicentrae Trelease 
Cercospora galli E. & H. 
. menispermi E. & E. 

sagittariae E. & K. 

Cintractia Taubertiana (P. Henn.) Clinton 

Cladosporium gloeosporioides Atk. 

Coccomyces coronatus (Schum.) DeNot. 

Cylindrosporium clematidis FE. & E. 

Dinemasporium hispidulum (Schrad.) Sacc. 

Entyloma lineatum (Cooke) Davis 

Glenospora melioloides Curt. 

Gloeosporium polygoni Dearn. & House 

Gnomonia papillostoma Dearn. & House 

Haplosporella dulcamara Dearn. & House 

Harknessia Foeda Sacc. & Dearn. 

Melampsora Euphorbiae (Schreb.) Cast. 

Melampsoropsis chiogenis (Diet.) Arth. 

Microdiplodia populi Dearn. & House 
spiraeocola Dearn. & House 

Micropuccinia conglomerata (Schum.) Arth. & Jackson 
recedens (Sydow) Arth. & Jackson 

Mollisia iridis (Rehm.) Sacc. 

Mycosphaerella oxycocci Dean. & House 

Myxosporium Ellisii Sacc. 

Odontia candidissima (B. & R.) Burt 


6é 
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Pestalozzia monochaetoidea var, parasitica Dearn. & House 
Poria flavidans Karst. 
Phyllachora agrostidis Orton 
elymi Orton 
* vulgata Theiss. & Sydow 
- luteomaculata (Schw.) Orton 
puncta (Schw.) Orton 
Phyllosticta guttulata Hals. 
iridis FE. & M. 
Septoria aquilegiae Penz. & Sacc. 
* pallidula Dearn. & House 
Spegazzinea rubra Dearn. & House 
Sphaeropsis betulae var. lutea Dearn. & House 
Sphaerulina acori Dearn. & House 
Trametes Morgani Lloyd 
, protracta Fries 
Urocystis carcinoides (B. & C.) F. de W. 


LOCAL FLORA NOTES VIII 
Albany County 


Andropogon scoparius Michx. 


On the sand plains west of Albany, this is one of the most abun- 
dant of the grasses. Three forms are easily distinguished in the field, 
but when dried and mounted they lose much of their distinctiveness. 

The literature at hand does not indicate that they have been 
formally recognized as varieties, nor is it my intention to do so here, 
but merely to call attention to the characters which are most marked 
in the field. 


a The most abundant form. Nearly or quite glabrous, the culms 
purplish, sheaths green, sometimes with a rather sparse and spread- 
ing soft white pubescence toward the top of the sheath. Culms 
strictly erect. 

b Culms strictly erect, averaging from 4 to 12 inches taller 
than a, when growing with it, purplish and conspicuously glaucous 
beneath the nodes; leaves relatively shorter and broader than a, the 
lower and middle ones one-fourth of an inch wide and from 5 
to 7 inches long, light green above, conspicuously glaucous 
beneath and on the sheaths, somewhat more noticeably scabrous on 
the margins and on the midvein beneath than in a; sheaths copiously 
pubescent with soft white spreading hairs, especially toward the top 
of the sheath ; pubescence of the inflorescence more copious than in a, 
but not longer. 

c Stems quite markedly decumbent at the base, and averaging 
from a few inches to nearly a foot shorter than those of a, when 
growing with it; leaves about as narrow as a, but the sheaths very 
copiously pubescent, especially toward the top of the sheaths with 
conspicuously spreading white hairs which are somewhat stiffer than 
those of the same parts on either a or b. Color of the culms and 
leaves practically the same as a; no glaucous tint noticeable. 
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Arabis viridis Harger 
(Rhodora, 13:38. “O11; | 
Rocky woods, Glenmont. House 7872, May 24, 1921. 
A rather conspicuously distinct plant which seems to have passed 
unnoticed until recently, or which has been included in A. 
laevigata, from which it differs by being bright green and 


more leafy, the white flowers with conspicuous petals and the pedicels 
noticeably erect. 


Asclepias intermedia Vail 


Sandy soil west of Albany, in open fields. House 7150, July 4, 
1920. 

The plant here recorded consisted of a single root with three 
flowering branches. The flowers possessed the clovelike odor of 
A. obtusifolius, which is common here, and the character 
of the leaves also indicated that A. obtusifolius was one of 
the parents of this hybrid. The hoods were pointed or acute as in 
A. syriaca, but the rather darkish purple color of the flowers 
would seem to indicate that the other parent species is A. pur- 
purascens, which is not uncommon here, although less so than 
Ai syriuaca’ 


Aster persaliens Burgess 


In dense woods of mixed hardwood and hemlock, near Clara 
House 6831, October 15, 1919. 


A very distinct member of the group of species usually included 
in Aster divaricatus L. and which should at least be 
regarded as of varietal rank. 


Aster linariifolius L. 


This beautiful aster is very common on the sand plains west of 
Albany, and presents numerous variations with respect to the inflores- 
cence. The common form here as elsewhere in the State has 
the heads of the inflorescence numerous and terminating short 
peduncles, the peduncles provided with small appressed leaflike 
scales. These peduncles vary in length from 4 to 10 cm and in 
number from three or four to a stem to large congested inflorescences 
of thirty or forty heads. Two extremes, however, merit definite 
record, namely: 

Forma monocephalus forma nova. Stems branched near or below 
the middle; heads solitary and terminal on each branch, the peduncie 
portion of which is 6 to 10 cm long, and with its reduced leaves 
presents a marked contrast to the larger leaves below and resembles 
somewhat in appearance single-headed forms of Aster 
nemoralis. Karner, Albany county. C. H. Peck. 
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Forma lateralis forma nova. Stems normal as regards size and 
foliage, the flowering heads scattered and borne upon short axillary 
peduncles (1-2 cm long) in the axils of the leaves above the middle 
of the stem, the peduncles shorter than the subtending leaves, some- 
times also one of the short-peduncled heads terminal on the stem. 
Karner, Albany county. C. H. Peck. 


Aster laevis L., var. concinnus ( Willd.) comb. nov. 
Aster concinnus Willd. Enum. 884. 1809 


The typical form of this variety has extremely long and corre- 
spondingly narrow leaves, and appears quite distinct, but intermedi- 
ate forms between it and the typical Aster laevis are not rare in 
the highlands adjacent to the Hudson valley in Albany county. 


Clarksville. House 7661, September 18. Green’s lake, Catskill, 
Greene county. House 5970, August 17, 1915 (photographed for the 
“Wild Flowers of New York”). Whitehall, Washington county, 
Peck. Intermediate form: Sandy woods west of Albany. House, 
September 14, 1916 (photographed for A. laevis, in the Wild 
Flowers of New York). The extremely broad-leaved form, var. 
amplifolius Porter, occurs at Lake Mohonk, Ulster county, Peck. 


Betula coerulea Blanchard 
On dry rocky, partially wooded hillside near Glenmont. House 
67904, August 26, 1919. 


Blephariglottis lacera (Michx.) Farwell, forma elongata (Peck) 
comb. nov. 


Habenaria lacera var. elongata Peck, 46th Rep’t N.Y. State 
Mus. 49. 1893 
Selkitkos DriC.. Ho Peck. 


The inflorescence greatly elongated, the flowers rather distant and 
subtended by large foliaceous or leaflike bracts. 


Botrychium obliquum var. oneidense Gilbert 
Sandy woods west of Albany. House 8721, October 18, 1921. 


Carex Bicknellii Britton 
Rocky ledges under shade of cedars and pines, near Glenmont. 
House 7875, May 24, 1921. Dutchess and Tompkins counties are 
the only other recorded localities for this sedge in New York. 


Carex conoidea Schk. 
Woods near Glenmont, House 6088, June 8, 
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Carex glaucoides Tuckerm. 
Woods near Selkirk. Howse 7018, June 11. 


Carex laxiflora var. gracillima Boott 
Woods near Selkirk. Howse 7017, June I1. 


Carex leptonervia Fernald 
Woops near Glenmont. House 6989, June 8; and 7125, June 28. 


Carex normalis Mackenzie 
Wooded hillsides near Glenmont. House 6998, June 8, 1920; 
7123, June 28. 
Carex radiata (Wahl.) Small 
Moist woods near Glenmont. House 6994, June 8. 


Carex retroflexa Muhl. 
Open woods near Glenmont. House 6991, June 8. 


Carex tonsa (Fernald) Bicknell ; 
Common on the sandy plains west of Albany. House 7712, April 
15 to May 1, 1921. 


Elymus hirsutiglumis Scribner 

On sand bars along the Hudson river near ibaa Wa House 7534, 
August 23. 

Eupatorium trifoliatum L. 

In dry woods, near Wemple. House 7560, September 8. 

Easily distinguished from any related species by its green stems, 
purple at the nodes only, the flowers few to a head and those much 
longer than in E. purpureum, and nearly white or at most 
a pale pink or flesh-colored when first opening, the styles very 
long and conspicuous, the flowers turning to a dingy pinkish color 
with age; leaves varying from two to six, but usually two or three, 
and quite often four to a whorl; leaves narrowed from below the 
middle to an attenuate base, the margins on each side of this base 
being concave. Described by Michaux as E. falcatum. 


Lupinus perennis L. 
The form with rose-colored or pink flowers, forma rosea Britton, 
and the form with pure white flowers, forma albiracemus Moore, 
were both observed at Karner, June 7. 


Lilium philadelphicum L. 


The form of this species with yellow flowers, forma flaviflorum 
E. F. Williams, was collected at Karner (no. 7754), in July 1921. 
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Mimulus alatus Soland. 

Several years ago Doctor Peck collected near Albany, a form of 
this species with pure white corollas (34th Rep’t N. Y. State Mus. 
54), preserved in the state herbarium, and which may be designated 
as forma albiflorus, forma nova. 


(Mimulus ringens L. 

A specimen of this species with pure white corollas was also col- 
lected by Doctor Peck, near Albany and likewise reported along 
with the preceding form. It is preserved in the state herbarium 
and may be designated as forma Peckii, forma nova. 


Oxalis rufa Small 
Sandy thickets, Karner. House 7856, May 23, 1921. 
Polygala paucifolia Willd., forma alba Wheelock. 


P. paucifolia var. albiflora Raf. Med. Bot., 2:64. 1830 

P. pauctfolia var. alba Eights, in T. & G. Fl. N. Am., 1:132. 1838 

P. paucifolia var. albiflora Knight, Rhodora, 8:66. 1 

P. paucifolia forma alba Wheelock, Torr. Club Mem., 2:142. 1891; House, 
N. Y. State Mus. Bul. 205-206:27. 1917 


A conspicuous and beautiful form of the species growing at Glen- 
mont, Albany county, and also reported from several other localities 
throughout the State. The plants spread and propagate largely by 
means of the underground stems, so that large colonies of the white- 
flowered form are occasionally developed. 


Prunus americana Marsh., forma rosea (Peck) comb. nov. 
Prunus americana var. rosea Peck, 47th Rept N. Y. State Mus. 27. 1894 

Petals pink or rosy in color. Meadowdale. Dr C. H. Peck 
(state herbarium), also collected by Doctor Peck at Westport, Essex 
county. 

Raimannia laciniata (Hill) Rose 

Along railroad tracks at Selkirk. House 7027, June 11. 

A native of the western states, and apparently introduced here 
with shipments of grain and hay, several of which upon inquiry, 
were said to have been received from the west during the past few 
seasons. 

Rosa serrulata Raf. 

Common in the dry sandy plains west of Albany and about Karner. 

House 6367, June 26, 1919. 
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Senecio obovatus Muhl. 
Open woods near Glenmont. House 7003, June 8. 


Scirpus microcarpus Presl., var. Bissellii (Fernald) comb. nov. 
S. Sylvaticus var. Bissellu Fernald, Rhodora, 2:21. 1900 


Marsh near Albany, Wibbe (state herbarium). 


I can not find that this curious variety was ever reported by Doctor 
Peck. The plants are stout; spikelets 8-14 mm long; scales much 
darker than in either S.sylvaticusorin S.microcarpus ; 
styles mostly two-divided, but occasionally three-divided in the same 
spikelet; sheaths with a marked reddish tinge. While combining 
certain characteristics of both S.sylvaticus and S.micro- 
carpus (S. rubrotinctus Fernald), the preponderance 
of characters seems to indicate that it is more properly a variety of 
the latter. : 

Viola affinis LeConte 


In low woods near Selkirk. House 7020, June I1. 

Hybrid violets also noted here at the same time are: V. affinis x 
cucullata; V.affinis x.sororia, and V. cucullatax sono eea 
Viola pedata L., var. lineariloba DC. 

Sandy thickets near Karner. House 6980, June 7. 


This variety of the bird’s-foot violet, with uniformly colored 
petals was first observed near Karner several years ago by Doctor 
Peck, and it is interesting to note that in spite of numerous destruc- 
tive grass fires in this section, the species has persisted: It is rare 
outside of the coastal region in this State. 


Zizia cordata (Walt.) DC. 
Dry woods near Glenmont. Howse 7868, May 24, 1921. 


Cayuga County 


Gentiana clausa Raf. 

Fernald (Rhodora, 19:147-149. 1917) maintains G.Sapo- 
naria'L,G.clausa Raf.,and'G. Andrewsii Grisenes 
three distinct species. Material available from all parts of New York 
State has not served to convince the writer that we have more than 
the two species of closed gentians, usually recognized, namely, G. 
Saponaria L.. chiefly southern in distribution in this State, and 
G. clausa Raf., an older name forG. Andrewsii Griseb., 
of general distribution across the State. 

The white-flowered form (G. Andrewsii var. albiflora 
A. Gray; G. Andrewsii forma albiflora Britton), has 
been collected at Auburn, Holzer (state herbarium), and may 
be designated now as G. clausa, forma albiflora (A. Gray) comb. 
nov. The same form has also been collected at Salamanca, Catta- 
raugus county, by G. W. Clinton. 
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Broome County 
Blepharigottis psycodes (L.) Rydb., former albispicata, forma 
| nova 


Divisions of the corolla pure white. Reported from Broome 
county by C. F. Millspaugh (Torr. Club Bul., 12:101. 1885). 


Columbia County 


Lycopodium clavatum L. 


There are two sheets of this species (five specimens) in the state 
herbarium, collected by Arthur K. Harrison, at Lebanon Springs, 
August 18, 1893, in which all the peduncles are greatly elongated, 
20-50 cm long, and sterile (devoid of any terminal strobili). These 
might appear like sterile forms of the var. megastachyum, except 
that of the sixteen elongated peduncles on the five specimens, two 
are branched below the middle, and one above the middle. 


This form may be designated as L. clavatum L., forma sterilis, 


forma nova. 
Delaware County 


oe the summer season of 1920, the following plants were 


collected near Arkville, by Dr H. M. Denslow, and in 1921 deposited 
in the state herbarium: 


Botrychium neglectum Wood 
angustisegmentum (Pease & Moore) Fernald 
obliquum Muhl. 
obliquum var. oneidense Gilbert 
Camptosorus rhizophyllus (L.) Link 
Cryptogramma Stelleri (Gmel.) Pranil. 
Malaxis unifolia Miche. 
Cypripedium acaule Ait. 
Corallorrhiza trifida Chat. 
maculata Raf. 

Liparis Loesellii (L.) Richard 
Lysias Hookeriana (A. Gray) Rydb. 

“ orbiculata (Pursh) Rydb. 

“macrophylla (Goldie) House 
Monotropa Hypopitys L 


66 
“cc 


Erie County 


Ophrys australis (Lindl.) House 
This small member of the orchid family has recently been found 
at Concord by Edward A. Eames on May 2oth. This is the first 
record for the species west of Wayne county in this State. 


Carex Hassei Bailey 


Moist meadow near Collins. Dr Anne E. Perkins, June 15, 1920 
and May 15, 1921. 

This is an interesting addition to the already large number of 
carices for New York State. Presque Isle, Pa., is the most easterly 
station for the species previously known, 
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Onobrynchis Onobrynchis (L.) Rydberg 
7 (O. sativa Lam.) 

A native of the Old World and apparently well established near 
Collins, where collected by Dorothy Raymond in 1919 and 1920, 
and also by Dr Anne E. Perkins, who forwarded flowering and 
fruiting specimens in 1921. In full bloom on May 3oth. 


Erythronium albidum Nutt. 


Collins. Dr Anne E. Perkins, April 15-20, 1921. 


This was reported from Erie county by Clinton (19th Regents 
Rep’t, 205. 1866) and was apparently once a fairly common meadow 
plant near Albany (see Wright & Hall, Pl. Vic. Troy 17, 1836), 
and several collections are in existence made by Beck, Eights, Eaton, 
Torrey, Hall and others. It is now a rare plant about Albany, 
although collected there in 1910 by J. C. Smock. 


For the purpose of definite record it is desirable that the following 
plants collected by Dr Anne E. Perkins in the vicinity of Collins, 
should be listed with the dates of their collection. These specimens 
are preserved in the state herbarium. 


1920 

Polycodium stamineum (L.) Greene.............. June 3, August 2 
Chamaeliriumy tute ii oe Usb ee Vibe st see Cale pete a June 3 
Gabelium) concolor Afonst.) ROP ee ecu es Gre ok June 3 
Cypripedium’ ‘pubescens’ I4/4ld. vous <6. oie syne ate es June 3 
Ibidium plantagineum (Raf.) House.............- June 3 
Phiox :divaritata ail. view wi ape theme iu aueaee ke a June 3 
Geranium) pusillumy Wa. Veale eeu as dee eae eae June 4 
Pentstemon ' pallidus | Smiatlau esi a. we ea ais June 6 
Carex -Shrivert Britons 200 en eee ee June 18 
Bromus ‘inermisLeyss. ce Ik Pesan eee eee June 19 
Sherardia arvensis’ Pee esa eae ere eee June 22 
Evonymus atropurpureus (Jacdo 06s he eee ee June 22, September 10 
Polanisia .oraveolens Rafi. s even caeedee seerouee August I 
Teucrium canadense Poe eee Ua aia ee cae August 1 
Lycopodium) lucidulum | Dice oo in. 3 eae ee August 2 
Thaspium ‘barbinode |\Mich#.o,. cc coins seca eee pec USE 10 
Cheirinia cheiranthoides CL.) 0 Lane o ceca cna shee: 1 August 15 
Lespedeza frutescens (L.) Britton (ii et as oe August 15 
Stachys palustris ices op eT oe CR eee tie August 15 
Cimicifuga racemosa (Io) Wath. in caead giaeeae ian August 17 
Monarda | clinopodia (eee Us ie STN ae August 17 

a TONS UR alolaeas oh ate ad riche iy DE agian eee ke os August 17 
Agastache nepetoides, (2... Wee. ty cee s see August 17 

scrophulariaefolia (Wiulld.) Kuntze...... August 17 

Cassia “marilandica Gio susorn ain eee eek ees August 19 
Gaura Diemnis Feces eee ie wee a August 21 
Nicotina rustica de ey coe it ole a August 22 
Parnassia icaroliniana 2 i ae cs orn eee cee August 26 
Epilobiuim , hirsutum teh.) 8 ote elaine cine Moe mit aloes August 26 
Corallorrhiza ) mactilata Gikefe Une eee 8 September 1 
Disporum lanuginosum (Michx.) Nichols........... September 10 


Solidago squarrosa Muhl.........scesees aoe Oe October 1 
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1921 

Merterisia virginica’ (2.)! Lik oven dete wa seins 8 oe April 15, May 16 
Rerviroipis albidtinn "JV sebte..c. «cies ova sipttials's.a acd ede « April 15 
Roiemonuun renends DL. ..\yiiiw sales <. . FBS oly Stan OXaIe s April 20 
DLV AL ICAUAT Das shah Sab een de pal pcre tS eG Was April 20 
PRP CRP TI ESCT COONEY Go ska Sac ode curses ent tats as May I5 
Pinusromiaccanacensis: P/4alld.. oo. wk ee disleeel u, «9 oe May I5 
Cardamine rotundifolia Miche... .0.cec cede eee e ees May 16 
Disporum lanuginosum (Michx.) Nichols.......... May 16 
Gansta vimiarilandies 5201019 £9...1dE US OEP IS IM ee August 5 
Soldava: sauacrcea Ai tell 0 3 or deayete Oy Wie wed < Gears September 4 


Essex County 


Actaea rubra (Ait.) Willd., forma neglecta (Gillman) 
B. L. Robinson 
A not infrequent form of the red baneberry about Newcomb, 
possessing the slender pedicels of the typical species, but the mature 
fruit pure white in color. As the white baneberry (A. alba) does not 
occur in this section of the State, the form can not be suspected to 
be of hybrid origin. 
Aster roscidus Burgess 
Dry woods near Schroon Lake. House 7654, September 16. 


Agastache Foeniculum (Pursh) Kuntze 


Roadside thickets near Newcomb. House 8478, August 4, 1921. 

Well established and conspicuous by its purple bracts, calyces 

and flowers. How this western species came to be so well estab- 

lished here is not apparent, as the spot is not near any habitations. 
Botrychium simplex E. Hitchc. 


Moist sandy hillside among grasses, sedges and various herbs, 
shrubs and small evergreens near Newcomb. House 8or2, June 8, 
1921. 

Campanula rotundifolia L., forma albiflora (G. Don) 
comb. nov. 

C. rotundtfolia var. albiflora G. Don, Gen. Syst. 3: 758. 1838. 


Indian Pass, Dr C. H. Peck (state herbarium), also collected by 
Doctor Peck at Lansingburg, Rensselaer county. 


Carex tenuiflora Wahl. 
Frequent in swamps and bogs near Newcomb. House 7431, July 
15-30, 1920, and June 3-10, 1921. 
Carex lenticularis Michx. 


Common on the moist shores of Lake Harris, House 7428, 
July 15-30, 1920; 8083, June 12, 1921, 
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Carex Kneiskernii Dewey 
(C. castanea x arctaia) 
Along the edge of woodland near Newcomb. House 7421, July 
15-30, 1920; 7944, June 6, 1921. 


Carex viridula Michx. 


Common on the shores of Lake Harris. House 7391, July 15-30. 
Nearly as abundant here is C. cryptolepis Mackenzie (no. 
73092), and rarely also\C .irregularis Schw. (no. 7707. 
which seems to be a proliferous variety of C. cryptolepis. 
Carex flava L. also is not rare here. 

A more detailed account of the flora of the township of Newcomb 
is hoped to result from further studies during succeeding seasons. 
The region is particularly rich in members of the genus Carex, and 
the list below indicates those collected up to the end of the present 
season (1921): 


Carex abacta Bailey Carex vulpinoidea Michx. 
exilis Dewey | disperma Dewey 
tenuiflora Wahl. scoparia Schk. 
lenticularis Miche. scoparia var. condensa Fernald 
castanea Wahl. comosa Boott 
Kneiskernii Dewey brunnescens Por. 
Deweyana Schw. : communis Bailey 
Buxbaumii Wahl. stipata Muhl. 
viridula Michx. gynandra Schw. 
cryptolepis Mackenzte REN gracillima Schw. 
irregularis Schw. hystricina Muhl. 
flava L. flexuosa Muhl. sianies 
aenea Fernald digitalis Walld. . 
novae-angliae Schw. pallescens L. 
annectans Bicknell vesicaria L. 
leptonervia Fernald vesicaria var. jejuna Fernald 
Baileyi Britton scabrata Schw. 
aurea Nutt. oligosperma Michx. 
angustior Mackenzie | limosa L. 
Bebbii Olney paupercula Miche. 
pauciflora Lightf. lurida Wahl. 
intumescens var. Fernaldii Bailey retrorsa Schw. 
lasiocarpa Ehrh. strictior Dewey 
interior Bailey plantaginea Lam. 
cephalantha (Bailey) Bickn. projecta Mackenzte 
trisperma Dewey Peckii E. C. Howe 


Cirsium arvense (L.) Scop. 


Along a roadside near Newcomb occurs a colony of plants of 
this species, doubtless formed from the growth of underground 
stems, in which all the flowers are pure white. It is quite possible 
that this has received a name. If so, I have not been able to locate 
it and for the purpose of record it may be sigs as forma 
albiflorum, forma nova. : 


\ plat . \Y x 
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Comandra livida Richards. 
Near the summit of Mount Marcy. A. B. Brooks, June 23. 
This is not only an interesting addition to the list of arctic-alpine 


plants of the summit of Mount Marcy, but is also new to the state 
flora. 


Cornus canadensis L., forma elongata (Peck) comb. nov. 
Cornus canadensis var. elongata Peck, N. Y. State Mus. Bul. 150: 44. 1911 

Averyville marsh, near North Elba. Dr C. H. Peck, September 
14, 1911. Also collected by Doctor Peck at Sandlake, Rensselaer 
county, July 14, 1910 (type). 


Doellingeria umbellata ( Mill.) Nees 
var. pubens (A. Gray) comb. nov. 
Aster umbellatus var. pubens Gray, Syn. Fl., 1°: 107. 1884 
The lower surfaces of the oblong-lanceolate leaves tomentulose- 
pubescent. Ausable river. Dr C. H. Peck (state herbarium). More 
common west of our borders. 


Aster nemoralis Ait. f. 
Frequent in a sphagnum bog on the border of Woodruff pond, 
Newcomb. House 7530, September 6. 


This has been regarded by Hill (Vascular Flora of the Eastern 
Penobscot Region, Maine, 1919) as a “carolinian” plant. It is 
now known from five Adirondack localities in the counties of Essex, 
St Lawrence, Hamilton and Herkimer. Its peculiar distribution 
northward into the Canadian life zone makes it impossible to regard 
it as a typical carolinian plant, and in this respect it is ike Viola 
lanceolata L, Lycopodium inundatum anda few 
other species. 

Heliopsis scabra Dunal. 
Moist roadside thicket near Newcomb. House 8452, August 3, 


1921. Perhaps not native, as only a single colony was found. 


Lycopodium inundatum L. 

Common on the marshy shores of Lake Harris, Woodruff pond, 
Hewitt’s pond and other localities in Newcomb. House 7333, July 
15-30. 

Lycopodium tristachyum Pursh 
Dry woods near Newcomb. House 8465, August 3, 1921. 


Lysiella obtusata (Pursh) Rydberg 
Common in most of the mossy spruce swamps about Newcomb. 
House 7300, June 10, 1921, and in bloom sometimes as late as 
August Ist. 
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Ophrys convallarioides (Sw.) W. F. Wight 
Frequent in mossy spruce swamps about Newcomb, and some- 
times common. House 7307, June 3-10, 1921. Usually out of 
bloom by August Ist. 
The following additional species of orchids were collected in the 
township of Newcomb: 


Ophrys cordata L. 
Corallorrhiza Corallorrhiza (L.) Karst. 
“4 maculata’ Raf. 
Malaxis unifolia Michx. 
Cypripedium acaule Azt. 
reginae Walt. 
Gymnadeniopsis clavellata (Michx.) Rydb. 
Peramium ophicides (Fernald) Rydberg 
Ibidium Romanzoffianum (Cham.) House 
Perularia flava (L.) Farwell 
Blephariglottis Blepharigllottis (L.) Rydberg. 
Limnorchis hyperborea (L.) Rydb. 
dilatata (Ait.) Rydb. 
Limodorum tuberosum L. 
Pogonia ophioglossoides (L.) Ker. 
Peramium teselatum (Lodd.) Heller 
Lysias orbiculata (Pursh) Rydb. 
Liparis Loesellii (L.) Richard 


Lonicera hirsuta Eaton 
Moist woods near Newcomb. House 7191, July 15-30. 


Poa saltuensis Fernald & Wiegand 
Moist shores of Lake Harris. House 8070, June 12, 1921. 


Calamagrostis Pickeringii A. Gray | 
Marshy shores of Lake Harris. House 7384, July 15-30. 


Razoumofskya pusilla (Peck) Kuntze 


Parasitic on limbs and twigs of black spruce (Picea mari- 
ana) in swamps near Newcomb. House 7156, July 15-30. A few 
young, red spruce trees (Picea rbens) were also found with 
the dwarf mistletoe parasitic upon them. 


Ranunculus sicaeformis Mackenzie & Bush 


This has the general appearance of R. septentrionalis 
Poir., as well as the habit of that species, but is brighter green in 
color. The early leaves have more rounded lobes and the summer 
foliage is cut into broader segments. The stems are densely hirsute 
with white spreading hairs, especially toward the base, and some- 
what less so on the petioles. The leaves are quite markedly appressed 
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pubescent on both surfaces, more densely so beneath. The petals 
are obovate, 8-12 mm long and 6-10 mm wide. The immature 
akenes are punctate and with a nearly straight, ascending, tapering 
beak one-half as long as the body. 


Marshy soil near Newcomb. House S050, June 10, 1921. 


Senecio Robbinsii Oakes 


Common in pastures and on cleared land especially east of New- 
comb. House 7292, July 15-30. 


Senecio aureus x Robbinsii, hyb. nov. 

This was at first taken to be S. Robbinsii with broad leaves. 

The plants are exactly intermediate in appearance between S. 
aureus and S. Robbinsii, the former growing in a bog 
adjacent to the colony of hybrid plants, and the latter common on a 
sandy slope above the bog. . S. Robbinsii usually blooms 
much earlier than S. aureus, but not infrequently especially 
in this section of the State, the blossoming period of the two 
species overlaps, which was the case at the place and date where 
this hybrid colony was detected near Newcomb. House Sor3, June 
8, 1921. 

Solidago squarrosa Muhl. 

Dry hillsides near Newcomb. House 7547, September 8, and 

Cascade lakes, North Elba. House 7643, September 16. 


Stellaria borealis Bigel. 
Marsh near Newcomb. House S050, June 10, 1921. 


Scirpus Torreyi Olney 

Common in shallow water along the shores of Lake Harris. House 
7359, August I-15, 1921. Also observed, in shallow water along the 
Hudson river below Newcomb, and at Hewitt’s pond. 

Utricularia resupinata Greene 

On the muddy shores of Lake Harris and Woodruff pond, near 

Newcomb. House 7528, August 10-15, 1921. 
Myriophyllum tenellum Bigel. 

Muddy. shores of Lake Harris, Newcomb. House 8517, August 8, 
1921. Fairly common from August 3d to 15th, but before and after 
these dates (for 1921) difficult to find. 


Sanguisorba canadensis L. 


Common on the marshy shores of Lake Harris. House 7273, 
August I-15, 1921. 
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Trientalis latifolia Hook. 


Summit ‘of Mount McIntyre. Dr C. H. Peck (state herbarium). 


This specimen has been carefully compared with typical material 
of T. latifolia from western America, and no essential points 
of difference can be found. As the record rests, however, upon a 
single specimen, and from an exposed subalpine summit where owing 
to exposure and altitude the common eastern species might simulate 
the western species, it is hoped that additional collections of this 
plant from Mount McIntyre may be secured. 


Viola lanceolata x pallens, hyb. nov. 


This was taken at first for V. primulifolia because of its 
broad leaves. Further observations of it during 1921 showed that 
the petaliferous flowers were always sterile, the flower and its 
peduncle soon withering and never developing capsules. The leaves 
simulate those of the more southern V. primulifolia but 
are entirely smooth and in texture more like thoseof V. pallens. 


Shore of Lake Harris near Newcomb, growing with V. pal- 
lens .and:V. lanceolata. .House 7254,, Juné\.G2k2, toen. 
August I-10, 1921. 


Woodsia ilvensis (L.) R. Br. 


Rocks above Cascade lakes, North Elba. House 7635, September 
16. 


Greene County 


Carex spicata Huds. 


Rocky woodlands near Catskill. House 7836, May 21, 1921. Usu- 
ally referred to C. muricata in recent floras. 


Viola sagittata Ait. 


Moist uplands field in clayey soil, 2 miles east of Catskill. House 
75828, May 21, 1921. 

This is several miles north of Saugerties where V. sagittata 
was once collected by Doctor Peck. It is to be noted that this 
collection is the typical glabrous slender form such as is found in 
the turfy meadows adjacent to the salt marshes of ote Island and 
southward. 


Aemnone virginiana L. forma rubrosepala, forma nova 


The rather small, thickened and somewhat leathery sepals strongly 
tinged wtih red on the upper surface, silky white beneath. 


Cairo. Leland S. Slater, June 18, 1918 (type). 
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I Genesee County 


Senecio aureus x pauperculus, hyb. nom. nov. 
S. aureus x Balsamitae Greenman, Rhodora, 10:69. 1808 
Bergen swamp, Genesee county, House (state herbarium). 


Ranunculus alleghaniensis Britton 


Near LeRoy. M. S. Baxter, May 23, 1921. Also collected in 
the same vicinity by FE. P. Killip. 


Valerianella chenopodifolia (Pursh) DC. 
Near LeRoy. M. S. Baxter, 5568, May 23, 1921. 


Hamilton County 


Agastache urticifolia (Benth.) Kuntze 

Along roadsides near Wells. Dr C. H. Peck (N. Y. State Mus. 
Pian 75,00. 1222 t00d, (ae, A scraphiulariaefolia), An 
examination of the specimens cited by Peck shows that they belong 
to the far western species. Peck points out the characteristic dif- 
ferences but either from lack of adequate literature or of authentic 
specimens for comparison, reported it as a form of A. scro- 
phulariaefolia. It is probably an escape from cultivation, 
since aS an ornamental plant it possesses considerable merit. 


Aster Tradescanti L., var. saxatilis (Fernald) aaa nov. 


A. vimineus var. saxatilis Fernald, Rhodora, 1:186. 1899 
A. saxatilis Blanchard, Am. Bot., 7:27. 1904 


Racquette Lake, C. H. Peck (state herbarium) 

Uncommon or rare in rocky situations in northern New York. 
Apparently more properly to be regarded as a low race or depau- 
perate development of A. Tradescanti, than of A. 
vimineus. 

Carex abacta Bailey 

Common in the marshes along the outlet of Lake Pleasant. House 
7487, August I2. 

Carex Baileyi Britton 

Common in moist or wet places about Speculator and Lake Pleas- 
ant. House 7505, August 13. 


Carex lenticularis Michx. 
Frequent on the shores of Lake Pleasant. House 7471, August 
12-13. 
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Carex viridula Michx. 

Common along the outlet of Lake Pleasant. House 7488 August 
12. Also less frequently along the shore of Lake Pleasant. In 
both places Carex cryptolepis Mackenzie (no. 7484) is an asso- 
ciated plant. Both here and at Lake Harris in Essex county search 
was made for forms intermediate between these two species, which 
by some authors are regarded as varieties of C. Oederi, native of 
the Old World, but no intermediate forms were found. The two 
are very distinct in color of foliage and in the character of the 
fruiting spikes, C. cryptolepis always being taller and paler 
green (yellowish green), and when the two grow associated C. 
cryptolepis matures its fruit 2 or 3 weeks earlier, but owing 
to differences in soil, moisture and exposure within short distances 
along some stretches of these Adirondack lake shores, the maturity 
of C. viridula often overlaps that of C. cryptolepis. 


Cyperus dentatus Torrey 


Common on the marshy shores of Lake Pleasant, and along the 
outlet of the lake. House 7495, August 12-13. 


Lycopodium inundatum L. 

Common on the moist and marshy shores of Lake Pleasant and 
less frequently along the outlet. Howse 7481, August 12-13. 

Associated here, as at most Adirondack localities where observed, 
with Drosera intermedia Hayne, Viola lanceolata 
L. Xyris caroliniana Walt, Spiraea tomentosa L. 
Oxycoccus macrocarpus (Ait.) Pursh, an association of 
species duplicated with minor variations in places of similar soil con- 
ditions upon Long Island. 


Myriophylium tenellum Bigelow 


Common in shallow water or emersed on muddy banks along the 
outlet of Lake Pleasant. House 7489, August 12. 


Lycopodium clavatum L., var. brevispicatum Peck 
Summit of Black Bear mountain, near Inlet. House, June 26, 
1917. The original of this odd variety was collected by Peck on 
Wallface mountain. 


Panicularia septentrionalis (Hitchc.) Bicknell 
Common in moist or wet sandy soil along the shore of Lake 
Pleasant, and also along the outlet of the lake, occasionally in 
shallow water. House 7474, August 12-13. 
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Rubus permixtus Blanchard 


Frequent in open wet meadows and boggy places near Speculator. 
House 7459, August 13. 


Salix pedicellaris Pursh 


Frequent in open marshes near Speculator. House 7493, August 
12-13. 


Sambucus racemosus L., forma laciniata (Koch) comb. nov. 

In woods near Indian Lake. Dr C. H. Peck (state herbarrum, 
and 27th Rep’t N. Y. State Mus. 111. 1877, as S. racemosa 
var. dissecta Britton). Described by Koch, as S$. race- 
mosa var. laciniata. 


Scirpus Torreyi Olney 
Uncommon in shallow water along the outlet of Lake Pleasant. 
House 7503, August 12. 


Scirpus subterminalis Torrey 


Common in shallow water at the mouth of Cherry brook near 
Speculator on Lake Pleasant. House 7464, August 13. 


Sparganium diversifolium Graebner 
In marshy or wet places along the outlet of Lake Pleasant. House. 
August 12. Sparganium angustifolium Nutt. (no. 
7483) was also collected in shallow water, and Sparganium 
acaule (Beeby) Rydberg (no. 7460), on muddy banks and in 
very shallow water along the outlet. 


Sanguisorba canadensis L. 
Infrequent along the outlet of Lake Pleasant. House 7452, 
August 13. 
Scirpus georgianus Harper 
Frequent in marshy places at Blue Mountain lake. House 7580, 
September 14. 
Rubus Randii (Bailey) Rydberg 
Thickets near Blue Mountain lake. House 7583, September 14. 


Spiraea tomentosa L. 

Infrequent and mostly of small size along the outlet of Lake 
Pleasant. House 7452, August 13. Recorded because not seen at 
any higher altitude (1800 feet) in the Adirondacks. Local at New- 
comb, Essex county (1550 feet altitude). 
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Viola lanceolata L. 


Common in marshy places along the outlet of Lake Pleasant, and 
less frequent on the shores of the lake. House 7492, August 12. 


Xyris caroliniana Walt. 


Common on the shores of Lake Pleasant, and less so along the 
outlet. House 7475, August 12-13. 


Herkimer County 


Botrychium matricariae (Schrank) Spreng. 


On moist shaded banks along the shore of Fourth lake. House 
6721, August 10, 1919. 

The bud within the base of the stem is clothed with a dense 
white silky pubescence. The spores were scarcely mature at this 
date even on the largest plants. 


Galeopsis Tetrahit L. 


This naturalized plant is very common in recent clearings, culti- 
vated soil and along roads throughout the Adirondack region. A note 
by Fernald and Wiegand (Rhodora, 12: 142. 1910), led to an 
examination of numerous specimens in Herkimer, Hamilton and 
Essex counties, all of which prove to be the var. bifida (Boenn.) 
Lejeune & Courtois (Comp. Fl. Belg., 2: 241. 1831), as described 
by Fernald & Wiegand. 


Ilex bronxensis Britton 

Common in marshes along Fourth lake. House 6709, August 6, 
IQIQ. 
Rubus strigosus Michx, var. heterolasius (Fernald) comb. nov. 
R. Idaeus var. heterolasius Fernald, Rhodora, : 97. . 

The new canes are like those in the variety canadensis, but 
the prickles are stout and broad based. Collected by Dr C. H. Peck 
at Big Moose Station (state herbarium). 


Jefferson County 


Aster novae-angliae L., forma rosarius, nom. nov. 


Aster roseus Desf. Cat. Hort. Par. ed. 3, 401. 1829. Not A. roseus Bieb., 
1812 
A. novae-angliae var. roseus DC. 


Roadsides near Woodville. Howse, September 9, 1921. 

A rather distinct form of the species with rosy or nearly red 
rays. Seen in several places in this part of Jefferson county and 
growing chiefly in drier soil than the typical species, and the plants 
lower with more spreading stems and smaller leaves. 


REPORT OF THE STATE BOTANIST FOR I921 31 


Echinochloa Walteri (Pursh) Nash 


In marshes along the shore of Lake Ontario near Woodville. 
House 8654, September 9-11, 1921. 


Ranunculus longirostris Godr. 


Common in shallow water in the inclosed bays or lagoons back 
of the sand dunes along the east shore of Lake Ontario near Wood- 
ville. House S156, June 22, 1921. 


Carex Sprengelii Dewey 


On the highest parts of the wooded. sand dunes, under white 
pines, near Woodville. House 8187, June 23, 1921. 

Among the many aquatic and semiaquatic plants collected at 
Pierrepont pond, near Woodville, on the shore of Lake Ontario dur- 
ing 1921, the following are worthy of record: 


Panicularia borealis Nash ‘ 
Teh grandis (S. Wats.) Nach. 
<f laxa Scribn. 
Zizania aquatica L. 
rs palustiris L. 
Sporobolus cryptandrus (Torr.) A. Gray 
Homalocenchrus oryzoides (L.) Poll. 
Phalaris arundinacea L. 
Festuea elatior L. 
Cinna arundinacea L. | 
Scirpus fluviatilis (Torr.) A. Gray \ 
i americanus Pers. 
ot validus Vahl 
% cyperinus var. pelius Fernald 
“4 Smithii 4A. Gray 
Eleocharis palustris var. major Sonder 
Carex substricta (Kuken.) Mackenzie 
Potamogeton natans L. 
perfoliatus L. 
amplifolius Tuckerm. 
americanus C. & S,. 
< heterophyllus Schreb. 
pusillus L. 
diversifolius Raf. 
filiformis Pers. 
pectinatus L. 
Ranunculus longirostris Godr. 
Radicula hispida (Desv.) Britton, 
Triglochin maritima L. ; \ 
Sagittaria rigida Pursh 
s variabilis Willd. 
Nymphaea advena Soland. 
microphylla Pers. 
rubrodisca (Morong) Greene 
Castalia tuberosa Paine 
Juncus balticus L. 
Comarum palustre L., var. villosum Pers. 
Philotria Nuttallii (Planch.) Rydberg 
Myriophyllum heterophyllum Miche. 
Peltandra virginica (L.) Raf. 
Naias flexilis (Willd.) Rost. & Schmidt. 
Valisneria spiralis L. 


“cc 
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Polygonum Hydropiper L. 
Rumex brittanicus L. 

Iris versicolor L. 

Lysimachia thrysiflora L. 
Utricularia macorrhiza LeConte 
Scutellaria galericulata L. 

Typha angustifolia L. 

Spirodella polyrhiza (L.) Schleid. 
Sparganium eurycarpum Engelm. 
Alisma subcordatum Raf. 


Cornus Baileyi Coulter & Evans 
Thickets on the sand dunes along Lake Ontario near Woodville. 
House &460, June 24, 1921. 


Lathyrus palustris L. 

Common in the meadows and marshes along the shore of Lake 
Ontario, near Woodville. House 8172, June 23-24, 1921. 

L. myrtifolius Muhl. (no. 8173) with its somewhat glaucous 
foliage, practically wingless stems and smaller flowers, stands out 
with great distinctness, and no intermediate forms were observed. 
InL. myrtifolius, the lobes of the calyx are always shorter 
than the calyx tube, the three lower lobes being triangular-ovate to 
triangular-lanceolate, acuminate and tapering evenly from the base 
to the apex. In L. palustris, the three lower calyx lobes are 
equal to or longer than the tube and broadly lanceolate in shape, 
often tinged with purple. All parts of the flower are uniformly 
larger than in L. myrtifolius which seemingly can not be 
regarded as a variety of L. palustris. 

In L. palustris var. linearifolius Ser. (no. 8174), the calyx 
lobes usually average shorter in length and approach the 
shape of those in L. myrtifolius, but the narrow leaflets 
without any glaucous indument, and the winged stems relates it 
closely to L. palustris, and intermediate forms are not rare. 

In the specimens here collected the pods of the var. lineari- 
foliws are taper pointed in nearly a straight line from the dorsal 
surture of the pod, whilein L. palustris, the pods taper about 
evenly from both the dorsal and ventral surtures to an elongated 
tip. Further observations in other localities will be necessary to 
determine whether this is a character of value or not. 


Comarum palustre L., var. villosum Pers. 


(Potentilla palustris var. villosa Lehm.) 

Marshes along the shore of Lake Ontario, near Woodville. House 
8196, June 23, 1921. 

The very dense, closely appressed silky indument of the whole 
plant excepting the petals is very conspicuous and renders the 
varietal name rather inappropriate. The petioles and peduncles are 
copiously glandular as in the typical form. 
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Eleocharis palustris L., var. major Sonder 


(Fl. Hamb. 22. 1851) 
Common in the shallow water of the bays and inlets along the 
shore of Lake Ontario near Woodville. House 8128. 


This is the variety vigens Bailey, and in its extreme develop- 
ment presents a marked contrast in appearance to the typical E. 
palustris. Intermediate forms, however, while not common, 
are occasionally found. 

Juncus Dudleyi Wiegand 


Sandy soil along Lake Ontario, near Woodville. House 81609, 
June 23, 1921. 
Carex radiata (Wahl.) Small 


Moist woods near Woodville. House &209, June 23, 1921. 


Nymphaea rubrodisca (Morong) Greene 
Ponds back of the sand dunes along the shore of Lake Ontario 
near Woodville. House 8157, June 23, 1921. N. advena and 
N. microphylla are also common. 


Panicum Lindheimeri Nash 
Sandy fields along Lake Ontario near Woodville. House 8243, 
June 23, 1921. 
Festuca rubra L. 
In sand and on the sand dunes, along the shore of Lake Ontario, 
near Woodville. House 5200, June 23, 1921. 


Leunrs County 
Carex vaginata Tausch 
In deep shade of spruce trees growing in wet moss, Bonaparte 
swamp. House 7082, June 22. 


Carex gynocrates Wormsk. 
In sphagnum, usually in openings of the cedar and spruce growth, 
Bonaparte swamp. Howse 7079, June 22. 


Carex exilis Dewey 
Very common in the extensive bog at the north end of Onjebonge 
pond, a few miles north of Natural Bridge. House 7138, June 24. 
Other plants conspicuous at this season in this bog were: Erio- 
phorum callitrix Cham. Eriophorum alpinum L., Eriophorum 
tenellum Roth, Carex pauciflora Lightf. and Arethusa bulbosa L. 
2 
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Lycopodium inundatum L. 
Common on the sphagnum bog at Onjebonge pond. House 7138, 
June 24. 
Symphoricarpos racemosus Michx. 


On exposed ledges. Grand island in Lake Bonaparte. House 
7TOL, Jane 23. 


Minuartia Michauxii (Fenzl.) House 


(Alsine stricta Michx.) 
Common on rocky banks about Lake Bonaparte. House 6267, 
June 23. 
Juncus Dudleyi Wiegand 
Bonaparte swamp. House 7058, June 23. Determined by Dr 
F. V. Coville, 1921. | 


Linnaea americana Forbes, forma candicans, forma nova. 


Corollas pure white instead of the usual pink color. On Grand 
island in Lake Bonaparte there is a large colony of the twin flower 
in which all the flowers have pure white corollas. House 7106, 
Wine ies. 

Arctostaphylos Uva ursi (L.) Spreng. 


Common on Grand island, Lake Bonaparte. House 7100, June 
23. Not common elsewhere about Lake Bonaparte, doubtless owing 
in large part to the extensive and destructive fires which followed 
lumbering operations 25 to 4o years ago. The plants of the bear- 
berry have smooth and glabrous branches and twigs at this station, 
while all other specimens from New York which have been examined 
have the branchlets “ canescent-tomentulose, not viscid, the minute 
tomentum persistent,” as described by Fernald & Macbride 
(Rhodora, 16: 212. 1914) for their variety coactilis. The geo- 
graphical value of this variety is doubtful, however, since in the 
state herbarium there is a specimen from central Europe which is 
an exact match for the variety coactilis. 


Viola Selkirkii Pursh 
Common in moist woods near Lake Bonaparte. House 7043, 
June 22. 
Viola rugulosa Greene 
A plant much resembling V. canadensis, but stouter and 
more strict, leaves broader and rough pubescent above, notably 


pubescent beneath, hirtellous on the veins as well as on the stems 
and petioles. . 


Harrisville, Peck, 1904 (state herbarium). 


REPORT OF THE STATE BOTANIST FOR I921 35 


The occurrence of this western species in northern New York is 
not so surprising as might at first appear, since quite a number of 
western species have been found to have the eastern limits of their 
distribution in the Black river basin of Jefferson and Lewis coun- 
ties, and along the St Lawrence. 


Linaria minor (L.) Desf. 
Along railroad tracks near Lake Bonaparte. House 7040, June 22. 


Anemone cylindrica A. Gray 


Occasional in rocky or stony fields north of Natural Bridge. 
House 7151, June 24. 


Salix serissima Fernald 

Common in the southern end of Bonaparte swamp. House 7108, 

June 23. 
Salix balsamifera Barratt 
(S. pyrifolia Anders.) 

Several large individuals of this rather rare willow were observed 
in Bonaparte swamp. Not in flower or fruit at this date (June 23d) 
and only leaf specimens were taken for identification. 


Thelypteris clintoniana (D. C. Eaton) House 
(Dryopteris clintoniana Dowell) 


Frequent in Bonaparte swamp. House 7044, June 23. 


Carex substricta (Kukenth.) Mackenzie 
(C. aquatalis, N. Y. Reports) 
Frequent in marshy places in Bonaparte swamp and on the shore 
of Lake Bonaparte. Howse 7084, June 22-23. 


Carex leptonervia Fernald 


Common in moist woodlands about Lake Bonaparte. House 7080, 
June 22. eee 


Rosa blanda Ait. 


Common on exposed ledges on Grand island in Lake Bonaparte. 
House 7104, June 23. 


Oxalis Brittonae Small 
In dry fields near Lake Bonaparte. House 7041, June 22. 
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Livingston County 
Polygonum buxiforme Small 


Near the “ salt mines,” Griegsville. M.S. Baxter 5511, August 
14, 1921. Polygonum exsertum Small, also collected at the same 
place by Mr Baxter (no. 5512). 

Both of these species commonly regarded as exclusively maritime, 
apparently occur inland in saline localities. P. buxiforme has 
been collected along the Hudson as far north as near Albany, and 
also on Oneida lake (House). 


Panicularia melicaria (Michx.) Hitchc. 


Shady woods near Canadice. M. S. Baxter 5405, August 28, 
1921 (about 1900 feet altitude). 
- This is one of the common species of woodland grasses in northern 
New York. The records for western New York are few. Paine 
(Cat. 169, 1865) merely records it from ‘“‘ western New York” upon 
the authority of Gray. Holzer (Proc. Rochester Acad., 3: 128. 
1896) reports it as rare in Monroe county. There is a specimen in 
the Beck herbarium collected by Gray at Bridgewater, and the writer 
has collected it at Constantia, Oswego county. 


Madison County 


Botrychium obliquum Muhl., forma dissectum (Spreng.) comb. 
nov. 


B. dissectum Spreng. Anleit., 3: 172. 1804 

B. ternatum var. dissectum D. C. Eaton, N. Am. Ferns, 1; 150. 1878 

B. obliquum var. dissectum Prantl. Jahrb. Bot. Gard. Berlin, 3: 342. 1884 

Glenwood, near Oneida. House. 

C. J. Chamberlain (Bot. Gaz., 70: 385-398. 1920) suggests that 
this is a sterile mutant of B. obliquum, which seems quite 
probable, as mature spores capable of germination apparently are 
never developed. From the point of view of nomenclatorial rules 
it is unfortunate that dissectwm was described 6 years earlier than 
B.obliquum. That it should be taken up as the name for the 
typical species (cf. Fernald, Rhodora, 23: 151. 1920) is most incon- 
gruous. i 

Carex cryptolepis Mackenzie 

Marly wet shores of Woodman’s pond, near Hamilton. House 
7675, October 19. The date of the collection is interesting as show- 
ing the ability of some species of Carex for continuous development 


throughout the season. 


Carex castanea Wahl. 


Thin but wet woods near Peterboro. House 8324, bey 20; 192% 
Plants several days past maturity. 
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Carex Deweyana Schw. 
Wet woods near Peterboro. House 8323, June 20, 1921. 


. Carex prasina Wahl. 
Marshy places near Oneida. House 8378, July 4, 1921. 


Carex radiata (Wahl.) Small 
Swamp south of Morrisville. House 8712, September 17, 1921. 
Maturing late owing to ground having been disturbed in grading 
an adjacent roadway. 


Cypripedium reginae Walt., forma album (Ait.) comb. nov. 
Cypripedium album Ait. Hort. Kew., 3: 303. 1780 
Castle swamp, Oneida. House. 
In central New York the showy lady’s-slipper occasionally occurs 
with all parts of the flower pure white. Also in Bonaparte swamp, 
Lewis county. Peck (N. Y. State Mus. Bul. 94, p. 38. 1905) 


r Polygala paucifolia Willd. 
ie woods ,near Pecksport. House 6927, May 26. This is not a 
rare plant throughout most sections of the State but has not been 
previously noticed in Madison county. 


Linum sulcatum Riddell 


In old fields on a dry sandy hillside near Oneida. House 7671, 
October 18. Perhaps naturalized from farther west. 


Nepeta hederacea (L.) Trev., var. parviflora 
(Benth.) Druce 


Glecoma heterophylla Opiz, Natural., 7: 61. 1824 
N. Glecoma var. parviflora Benth. in Lab. Gen. & Sp., 485. 1834 
G. intermedia Schrader; Benth. in DC. Prodr., 12: 391. 1848 


Corollas scarcely more than twice as long as the calyces, which 
are shorter than in the typical form of the species. Leaves also 
smaller and less pubescent, the stems glabrous or but minutely 
pubescent. 

Edge of woodlands near Oneida. H. D. House, June 5, 1916. 
Native of Europe, and well established. Doubtless not rare but 
easily overlooked or. taken for the common form of the species. 
In Glecoma this would be designated as Glecoma hederacea var. 
parviflora (Benth.) comb. nov. 
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Equisetum praealtum Raf. 
Low woods near Oneida. House, May 15, 1918. Distributed as 
E. laevigatum A. Br. 


According to Dr J. H. Schaffner, true E. hyemale L. does 
not occur in the eastern United States, most of the specimens so 
referred to in the past belonging to E. praealtum Raf. Few 

/ species are so variable in size and habit as this one, the specimen 
cited above being nearest typical of any seen from this State; 6 to 
25 cm tall and stems 6 to 12 mm thick, 


Monroe County 


Agropyron pseudorepens Scribn. & Smith 


Along railroad tracks near East Rochester. M.S. Baxter 1002, 
August 5. Apparently adventive from the west. 


Leptoloma cognatum (Schultes) Chase 


Along railroad tracks near Despatch. D. M. White, August 22. 
Adventive from the west and now well established and rapidiy 
spreading in waste and sandy soil in many sections of the State. 


Carex Bebbii Olney 


A common sedge in Monroe county, represented by collections 
at Round pond (House), Irondequoit bay (House), and at Bergen 
swamp, Genesee county (House). 


Carex convoluta Mackenzie 
Palmer’s glen; Rochester. House, July 5, 1917. Other Carices 
collected on this date at Palmer’s glen are: 
Carex cephalaphora Muhl, Carex blanda Dewey 
Carex communis Bailey Carex anceps. Muhl. 
Carex laxiculmis Schw. 
Carex trisperma Dewey, var. Billingsii. Knight. 
Mendon bog. House, July 5, 1917. 


Carex normalis Mackenzie’ - 
Churchville. House, July 4, 1917. 


Carex tetanica Schk. 
Near Mendon. House, July 2, 1917. 


Carex Sartwellii Dewey. 
Mendon ponds. M.S. Baxter 5488, June 19, 1921. A very. rare 
sedge which Mr Baxter has also rediscovered. at the original station 
(Junius marsh). 
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Scirpus lineatus Michx. 
‘Low ground near Pittsford. House, July 5, 1917. 


Paspalum pubescens Muhl., var. Muhlenbergii (Nash) comb. nov. 

(P. Muhlenbergii Nash, in Britton, Man. 75, 1901) 

Bushnell’s Basin. Baxter, September 1910. Perinton, Baxter, 
September 15, 1910. Fisher’s, Ontario county, Baxter, September 
15, I9I4. 

Although extreme forms appear quite distinct, the so-called P. 
Muhlenber gii merges freely into typical P- pubescens. 
More or less distinct plants which can be referred to this variety are 


cited above. In southern New York intermediate forms are more 
frequent and difficult to place. 


Chaetochloa viridis (L.) Scribn., var. Weinmanni (R. & S.) 
comb. nov. 


Setaria Weinmanni R. & S&S. Syst., 2: 490. 1817 
S. viridis var. Weinmanni Brand, in ees Syn. Ed. 3, 26090. 1905 


A somewhat depressed or spreading plant with leaves mainly less 
than 5 mm wide, the slender spikes rarely exceeding 5 mm in 
thickness. 


Brighton. C. M. Booth, June 25, 1894 (state herbarium). 


Froelichia gracilis Mog. 


Along railroad tracks at Despatch. D. M. White, August 22. 
Adventive from the western states. 


Boehmeria Drummondiana Weddell 
(B. cylindrica var. scabra Porter) 
In woods near Mendon. M. S. Baxter 1008, August 8. 


Euphorbia dentata Michx. 

Along railroad tracks at Despatch, D. M. White, August 22. 
Adventive from the western states. (Poinsettia dentata 
Small.) 

Helianthus subrhomboideus Rydberg 

Along railroad tracks at Despatch. D. M. White, August 22. 

Adventive from the western states. 


Ranunculus hispidus Muhl. 


On dry banks at Irondequoit bay. D. M. White 70, March 16, 
1917. Bushnells. M.S. Baxter 5414, May 8, 1921, 
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Gaura coccinea Pursh | 


Near Rochester. M. S. Baxter 1007, August 5. First collected 
near Rochester by Mr Baxter in 1906 (N. Y. State Mus. Bul. 116, 
p. 24. 1907), and with an interval of 13 years this species appears 
to be well established in our flora. : : . 


Actaea alba (L.) Mill., forma rubrocarpa Killip, forma nov. 
Pittsford. E. P. Killip (state herbarium). 


Plant resembling A. alba, and like that species, having the 
berries on thickened pedicels, which are reddish at maturity. The 
berries instead of being white as in the typical form of the species 
are dark red. | 


A similar plant was reported from Cattaraugus county by Kneis- 
kern: (Dorrey, HL. Naiys veer Saat 


Aster novae-angliae L., forma geneseensis, forma nova _ 


Ray-flowers white. Near Rochester. Mrs H. G. Pierce, 1904. 
(Also reported in the Roch. Acad. Sci. Proc., 5: 20. 1910.) 


Viola sororia Willd., forma Beckwithae, forma nova 


Petals all white. Rochester. Florence Beckwith (state her- 
barium). Also reported from Staten Island, Dowell (Torr. Club 
Bul, 37 1907.51, 1010). 


Lepidium perfoliatum L. 


Along railroad tracks at Pittsford. F. S. Boughton, July 10, 
1921. Communicated by M. S. Baxter as no. 5647. Native of 
Europe, and apparently not previously reported from New York. 


Thalictrum revolutum DC. 
East side of Irondequoit bay. M.S. Baxter 5609, May 22, 1921. 


Sporobolus asper (Michx.) Kunth 


Along railroad tracks, East Rochester. M.S. Baxter 5501, 
September 15/1920.’ 


Corispermum hyssopifolium L. 


Along. railroad tracks, East Rochester. M. S. Baxter 5499, 
September 15, 1921. | 


Eleocharis interstincta (Vahl) R. & S. | 
Mendon ponds. Warren Matthews, July 24, 1921. Communi- 
cated by Mr Baxter as no. 5406. This constitutes the first authentic 
record which we have for this rare species in New York State. 
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Parsonsia petiolata (L.) Rusby 
Mendon. Warren Matthews, July 29, 1921. 


A plant which prefers moist meadows and which is undoubtedly 
spreading northward in this State, as Clinton (19th Regents Report, 
204. 1866), reports it only from New York Island, and later (38th 
Rep’t N. Y. State Museum 107. 1885) from Catskill. Paine (Cat. 
80. 1865) reports it from northern New York, on the authority 
of Stevenson & Kneiskern, a report apparently borrowed from 
Torrey’s flora (1843). This might be Washington county (where 
collected by Burnham, 46th Rep’t N. Y. State Mus. 43. 1893), or 
an outlying station now unknown. Very common at Saugerties, 
Ulster county, House 8720, October 8, 1921. 


Arctium minus Schk. 

A form with pure white flowers has been collected near Rochester 
by Florence Beckwith (Herb. Rochester Acad. Sci. & Proc., 5: 98. 
1917), and which may be designated as forma leucocephalum forma 
nova. 

Sambucus canadensis L. 

The form of this species collected near Rochester by John Dunbar, 
with dark yellow fruit, and preserved in the herbarium of the 
Rochester Acad. of Sciences, may be designated as forma atro- 
flavula forma nova. (Proc. Roch. Acad. Sci., 5: 18. IgIo). 
Likewise the form of Sambucus racemosa L. with yellow 
fruit, also collected near Rochester by Mr Dunbar may be desig- 
nated as forma xanthocarpa forma nova. 


Oneida County 


Carex leucorum Willd. 

Common in sandy fields north of New London. House 6099, 
June 4, 1919. Commonly regarded as a variety of C. pennsyl- 
vanicum Lam. 

Carex tonsa (Fernald) Bicknell 
Sandy fields north of New London. House 6100, June 4, 1919. 


Carex rugosperma Mackenzie 
Dry fields near North Bay. House 6324, June 18, 19109. 


Carex laevivaginata (Kukenth.) Mackenzie 


Collected near Verona several years ago by Dr C. H. Peck (state 
herbarium, as C. stipata var. crassicuta, in part). Also 
collected by Doctor Peck at Cedarville, Herkimer county (as var. 
subsecuta). Castle swamp, Madison county. House 58098, 


June 27, 1915. 
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Carex Howei Mackenzie 
Deep swamps near Clayville. House, June 23, 1917. Also at 
Mud pond, near Zurich, Wayne county. House, July 2, 1917. 


Carex angustior Mackenzie 
Near Taberg. House, June 22, 1917. 


Carex incomperta Bicknell 
Low woods near Sylvan Beach. House, June 17, 1918. Also 
collected at Hannibal, Oswego county, House 5597, June 27, 1914; 
Kasoag, Oswego county, House, June 21, 1918, and in Bergen 
swamp, Genesee county, G. W. Clinton (state herbarium). 


Carex rosaeoides E. C. Howe 
Sylvan Beach. House, June 8, 1914. 


Lycopodium clavatum L., var. megastachyon Fernald & Bissell 
(var. monostachyonN. Y. Reports, not Grev. & Hook.) 


New London. House, July 15, 1918. 


Ophioglossum vulgatum L., forma pusillum (Raf.) comb. nov. 


O. pusillum Raf. in Desv. Jour. Bot. II., 4: 273. 1814. Not Nutt. 1818 
O. Grayi Beck, Bot. 458. 1833 


Depressions in sterile, turfy, sandy soil near the site of the oid 
Fort Bull west of Rome. House, July 20, 1918. 

Typical plants are often not more than 5 or 6 cm in height, but 
fertile, the sterile blade frequently less than half an inch long and 


less than one-fourth of an inch wide. Purely a starved or depau- 
perate form and perhaps not worth any systematic recognition. 


Lycopodium complanatum L., var. flabelliforme Fernald, forma 
Wibbei (Haberer) comb. nov 
L. complanatum var. Wibbei Haberer, Rhodora, 6: 162. 1904 
Differing from the typical condition of the variety flabelli- 
forme, by the peduncles having each a single strobile. Near 
Utica, Haberer. 


Echinochloa Crusgalli (L.) Beauv., var. Michauxii, nom. nov. — 


Panicum muricatum Michx. Fl. Bor. Am., 1: 47. 1803. Not Retz 

Echinochloa muricata Fernald, Rhodora, 17: 106. 1915 

E. crusgalli var. muricata Farwell, Rep’t Mich. Acad Sei) 21; 
350. 1919 


Sylvan Beach. House, September 18, 1916. 
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Common in low grounds, especially about Lake Ontario, Oneida 
lake and other localities in the Ontario lowlands and the St Law- 
rence basin, where it appears to represent an indigenous or native 
form of the European E. crusgalli. Has also been collected 
by Peck along the Hudson river near Albany. 


Eleocharis reclinata Kunth, Enum. Pl. 2: 143. 1837. 


Scirpus intermedius Muhl. Gram. 31. 1817. Not Thuill. 1799, nor 
Poir. 1804 

Eleocharis intermedia Schultes, Mant 2: oI. 1824 

Scirpus reclinatus Beyr., in Kunth, 1. 


var. Habereri (Fernald) comb. nov. 
E. intermedia var. Habereri Fernald, Rhodora, 8: 130. 1906 
Common on the sandy shores of Oneida lake. 


Juncus inflexus L. (J. glaucus Ehrh.) 


Growing in dense round clumps, 1 to 3 feet broad, on springy 
hillsides along and adjacent to the Willanoa creek, near Waterville, 
town of Sangerfield. House, August 18, 1917. Determined by 
F. V. Coville. 


Native of Europe, where widely distributed. Not previously 
reported from America. It is perhaps introduced at the above 
locality, although if so, the introduction must have occurred many 
years ago, as the plants are numerous and thoroughly at home, 
occupying quite an extent of sloping boggy or springy soil which has 
apparently never been under cultivation, but has been used for 
pasturage at various times. 


Rosa rubifolia R. Br. 


Open swampy ground east of Oneida. House 6446, July 11, 1919. 


Apparently native, and distinguished from R. setigera Michx. 
by its pale, almost white, velvety under surfaces of the leaves. 


Oxalis Brittonae Small 


Dry fields in sandy soil, north of Taberg. House 6140, June 6, 
1919. 
Oxalis oneidica, sp, nov. 


Stems erect, but more or less decumbent at the base, 5-15 cm high, 
arising from short or occasionally elongated rootstoeks; densely 
strigulose and quite slender ; foliage grayish with a very fine, closely 
appressed indument ; leaflets three, blades 8-12 mm wide, not appreci- 
ably ciliate; peduncles longer than the petioles, rarely overtopping 
the stem and its branches, two-flowered; flowers erect, the pedicels 
appressed-pubescent and refracted in fruit; sepals oblong-lanceolate, 
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acute, 2.5-3.5 mm long, half as broad; petals pale yellow, 8-10 mm 
long, obcordate or notched; filaments ‘glabrous ; capsules columnar, 
12-15 mm long, rather abruptly pointed at the apex and densely 
appressed-pubescent. 


In dry sterile rocky and sandy fields. Taberg, H. D. House 
6140, June 5, 1919 (type in the herbarium of the New York State 
Museum). Monroe county, E. K. Killip (herb. Rochester Acad. 
Sciences). 

Closely related to Xanthoxalis stricta, as described in 
the North American Flora, but differs chiefly in its uniform dense 
grayish indument of fine appressed hairs, which extends to all parts 
of the plant except the petals and filaments. 


Dentaria diphylla x maxima Haberer, hyb. nov. 


The rootstocks are slightly constricted but not distinctly articu- 
lated; leaves three-foliate, the cauline ones two-three in number 
and more or less remote, rarely subopposite, more sharply toothed 
than in D.diphylla, otherwise resembling D. maxima. 


Near Utica, Haberer (Type, in herb. N. Y. State Museum). 
Also collected near Oneida and Chittenango Falls, Madison county, 
House. 

Dentaria laciniata x maxima Haberer, hyb. nov. 


Growing with D. laciniata and D. maxima, and pre- 
senting all the appearance of being intermediate between the two 
species. Deerfield, Oneida county, Haberer (Type). Chittenango 
Falls, Madison county, House. 


These plants correspond with the description of D. incisi- 
folia Eames (Gray’s Man. Ed. 7, 434. 1908). The report of 
D. heterophylla Nutt. by Paine (Cat. Pl. Oneida Co. 60. 
1865) is probably based upon this hybrid, collected by Haberer at 
the locality cited by Paine. Typical D. heterophylla Nutt., 
is unknown in central New York. 


Dentaria laciniata x diphylla, hyb. nov. 


Locally common in several localities in Oneida county and other 
central New York towns. D. laciniata blooms several days 
to two weeks earlier than D. diphylla where the two species 
grow together, but often the blossoming of the two species overlaps. 
The hybrid is intermediate in leaf and root characters, and more easily 
recognized than either of the two Dentaria hybrids above men- 
tioned. “It appears to correspond to the description of D. ano- 
malt Eames (Rhodora, 5: 217.1903) although authentic speci- 
mens of that have not been seen. The type of this hybrid may be 
cae by a specimen collected near Oneida: H. D. House-6808, 

ay 22 
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Ibidium cernuum (L.) House, var. ochroleucum (Rydb.) comb. 
nov. 4, 
Gyrostachys ochroleuca Rydb.,, in Britton, Man. 300. 1901 
Differing from the ordinary form of the species by its greenish 
yellow or creamy white flowers and longer floral bracts. Inter- 
mediate forms, however, are not unusual. The typical forms of 
I. cernuum are confined to bogs or their borders, while the var. 
ochroleucum occurs more frequently in pastures and on grassy 
slopes. Both are common in Oneida county. 


Blepharoglottis Blephariglottis (Willd.) Rydb. var. halopetala 
| (Lindl.) comb. nov. | 
Platanthera halopetala Lindl. Gen. & Sp. Orch. 291. 1830-40 
A rare variety with narrower petals and the toothing of the lip 
obsolete, the lip less fringed or subentire. North pond near Boon- 
ville, Oneida county, from whence it was also reported many years 
ago by Paine. 


Polygala polygama Walt., forma albiflora, forma nova 


Corollas white. Sand plains north of New London. House. 


Verbascum Lychnitis L. 


In sandy fields about the eastern end of Oneida lake, this European 
species has long been a familiar sight. Occasionally plants are seen 
with white instead of yellow corollas, and these representing V. 
album Mill. (Gard. Dict. Ed. 8, No. 3, 1768) may be designated 
as forma album (Miller) comb. nov. 


Verbascum Blattaria L. 

The Moth Mullein is one of the common naturalized plants in the 
sandy fields east of Oneida lake, and as elsewhere in the State 
individuals are occasionally seen with white corollas. This was 
described by G. Don (Gen. Syst., 4: 497. 1838) as var. al bi - 
florum, but may more properly be recorded here as forma 
albiflorum (G. Don) comb. nov. 


Solidago ae (L.) Salisb., var. galetora (Greene) 
comb. nov. 
Euthamia galetorum Greene, Léaflets, 2: 151. I9QII 


Stems mostly simple, with a narrow corymbose inflorescence of 
several or few heads; plant entirely glabrous; leaves shining green 
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when fresh, with a suggestion of succulency (as described by 
Greene), 3-7 cm long, 5-9 mm wide, acute or acuminate, but without 
a distinctly attenuate apex, broadest near the base which is abruptly 
narrowed to an obtuse or rounded sessile base. 


In bogs and on boggy shores of lakes and ponds. Common on the 
north and south shores of Oneida lake, about lakes and ponds in the 
Adriondacks, and locally elsewhere in the St Lawrence basin and 
the region west of the Adirondacks. 


Doellingeria umbellata ( Mill.) Nees, var. oneidica, var. nov. 


Leaves firmer in texture than in the typical species, scarcely paler 
beneath, only the branches of the small, compact inflorescence 
pubescent ; upper leaves conspicuously reduced and linear-lanceolate ; 
those directly beneath the inflorescence often but 1 to 3 cm long and 
strongly ascending; pappus white. 

Long lake, Oneida county, House. Type. 


Blephilia hirsuta (Pursh) Torrey forma albiflora, forma nova 
Corollas white. Taberg. C. H. Peck (state herbarium). 


Viola pedata L., var. lineariloba DC. forma alba (Thurber) 
comb. nov. 

Viola pedata var.alba Thurber, Torr. Club Bul., 1:20. 1870 

The type of this form is from Flushing, Long Island (Allen). 
It is also reported from Suffolk county, Coles (Torr. Club Bul., 
2: 23. 1871) and from the pine plains north of Rome, Oneida 
county, Paime (Torr. Club Bul., 1: 22. 1870), where it was again 
observed by the writer in 1920. Britton (Torr. Club Bul., 17: 23. 
1890) makes it a form of V. pedata, but all these white-flowered 
forms from New York appear to belong to the var. lineariloba 
DC. 

Panicum aculeatum Hitche. & Chase 


Sandy thickets along the shore of Oneida lake, near Sylvan Beach. 
House 5140, June 20, 1921. 


Carex Frankii Kunth 


In a small marshy depression in a pasture along edge of woods, 
east of Oneida. H. D. House, Sept. 1, 1918. (Determined by 
Mackenzie). Mistaken at the time for poor specimens of C. 
Baileyi Britton. The pasture is continuously occupied by cattle, 
and another search in the autumn of 1921 failed to reveal apy addi- 
tional specimens. 
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Origanum vulgare L. 


A form with white flowers occurs near Trenton Falls, C. H. Peck 
(state herbarium), and may be designated as forma albiflorum 
forma nova, although it may have already received a name in Euro- 
pean literature. Doctor Peck has also collected the same form at 
Phoenicia, Ulster county. 


Equisetum laevigatum A. Br. 

Sandy shores of Oneida lake, Sylvan Beach. House 5450, June 
5, 1914. 

This has been previously collected in this region and reported as 
E. hyemale intermedium A. A. Eaton, namely, sand 
dunes at head of Oneida lake, Vienna (township). Haberer 1950; 
1950a and 1950c, June 22, 1904. Doctor Peck has also collected 
the same species in the sandy plains of Albany county at Karner. 

Another one of the collections by Haberer (no. 1950c) has one to 
six short branches at each of the upper nodes, sometimes these 
bearing small or reduced strobili. It may be designated with Doctor 
Haberer’s herbarium name which accompanies the specimen, 
namely, E. laevigatum forma proliferum Haberer, forma nova. 


(E. hyemale intermedium forma proliferum 
Haberer, in herb.) 


Onondaga County 


Botrychium Lunaria L. var. onondagense (Underw.) comb. nov. 
B. onondagense Underw. Torr. Club Bul., 30: 47. 1903 

Renewed examination of this fern, apparently confined to Onon- 
daga county, convinces the writer that it is merely a lax variety of 
B. Lunaria, with smaller, more distant and less lunate seg- 
ments to the sterile leaf-blade. I am also inclined to regard B. 
tenebrosum A. A. Eaton as an extreme departure of B. 
Lunaria. 


Cypripedum acaule Ait., forma albiflorum, forma nova 
Flowers pure white. Reported from several localities. Type from 
Baldwinsville, Onondaga county, Rev. W. H. Beauchamp (state 
herbarium). Cooperstown, J. A. Paine (Cat. 139. 1865). Staten 
Island, Heylyn (Torr. Club Bul., 22: 462. 1895). 


Limodorum tuberosum L., forma albiflorum (Britton) comb. nov. 


Calopogon tuberosus forma albiflora Britton, Torr. Club Bul., 
17: 125. 1890 


Cicero swamp. Mrs M. O. Rust (Torr. Club Bul., 10: 67. 1883). 
Near Syracuse. Mrs M. C, Still (35th Rep’t N. Y. State Museum 
146. 1884). Bergen swamp, Genesee county, and other localities. 
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Aquilegia canadensis L., forma albiflora, forma nova 
All parts of the corollas pure white. Near Syracuse. Mrs L. rie 
H. Goodrich (state herbarium). 


Geranium maculatum L., forma albiflorum (Raf.) comb. nov. 
G maculatum var. albiflorum Raf. Meds Fh, 1: 217;eagea 


Corollas white. Syracuse, Mrs M. O. Rust (state herbarium) 
and reported in 35th Rep’t N. Y. State Museum 145. 1884. 


Ontario County 
Lysimachia terrestris x thrysifiora Fernald & Wiegand 
| (Rhodora, 12: 140. 1910) 
Canandaigua. Miss E. C. Webster, June 24, 1911. 


This plant had been labelled by Doctor Peck as ‘‘Naumbergia 
thrysiflora with terminal spike,” but possesses also lower ax- 
illary spikes of flowers producing sterile capsules. The terminal 
spike has all the appearance of that of L terresthi sour ome 
near its base two lateral undeveloped short-stalked spikes in the 
axils of small leaflike bracts. The plant has the unmistakable ap- 
pearance of being a hybrid between the two named species. 


Megalodontia Beckii (Torrey) Greene 
(Bidens Beckii Torrey) 


Honeoye lake. M.S. Baxter 5641, August 15, 1921. 


This remarkable species was first collected at Sander’s lake, Sche- 
nectady, by Dr L. C. Beck, in flower. Paine’s catalog (1865) adds 
the following localities: Canaderaga lake, outlet of Schuyler’s lake, 
Oneida county, Oswego Falls, Sodus bay, and outlet at Owasco lake. 
Mrs Goodrich (Pl. of Onondaga Co. 189. 1912) reports it from 
Tully. Doctor Wibbe (Torr. Club Bul., 10: 46. 1883) reports it 
from Paddy lake, Oswego county, and Doctor Allen collected it at 
Saratoga lake (Torr. Club Bul., 21: 497. 1894), which collection 
is the basis, for M. nudata Greene’ (Pittonia, 4° 271. 1901), 
based upon characters of doubtful value, and sppareatly representing 
merely a “ habitat variant’ such as frequently occurs in Ranun- 
culus delphinifolius, and numerous other semiaquatic 
species. mn! 


Otsego County 
Cypripedium arietinum R. Br., forma albiflorum, forma nova 


All parts of the flower pure white. Summit lake, northern Otsego 
county. B.D. Gilbert (22d Rep’t N. Y. State Mus. 103. 1869). 
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Oswego County 


Carex scoparia var. tessellata Fernald & Wiegand 
(Rhodora, 12: 135. I9QI0) 

Kasoag marsh. Dr C. H. Peck. This has been labelled by Peck 
age G. ScOpatia minor, Boott,’. which is CC. Crawiordii 
Fernald. The plants are but 2 to 3 dm high, the 2 to 6 spikes 
crowded into a dense inflorescence, which makes the plant resemble 
C. Crawfordii. The scales, however, are brownish and 
narrower than the body of the perigynia. 


| Carex Howei Mackenzie | 
Lily marsh, South New Haven. House 8147, June 22, 1921. 


Carex incomperta x interior 
Open marsh near Colosse. House 8152, June 23, 1921. 


Panicum albemarlense Ashe 


Lily marsh, South New Haven, growing on the turfy surface of 
a peat bed. House 8448, June 22, 1921. New to this section of the 
State. 
Limodorum tuberosum L. 


The leaves of this orchid are usually 5 to 15 mm broad and vary 
exceedingly in length, those in more exposed situations usually 
being shorter. In Oswego county occurs a rather remarkable 
extreme in which the leaves are exceedingly narrow (2 to 4 mm 
broad), long and grasslike, exactly simulating those of the southern 
L. graminifolium (Ell.) Small. This form may be desig- 
nated as forma linariifolium, forma nova. 

Kasoag marsh, Oswego county, C. H. Peck (type). Lily 
marsh, South New Haven, Oswego county. H. D. House, July 1, 
IQI7. 3 

Rensselaer County 


Anchistea virginica (L.) Presl. 
(Woodwardia virginica Sm.) 


In a small bog near Brainerd. House 7173, July 7. 


Carex grisea Wahl. 
Common in woods north of Rensselaer. House 6403, July 3, 
1919. Carex sparganiogides Muhl., and C, leptonervia Fernald, 
growing with it. | 
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Carex incomperta Bicknell 


Low woods near Averill Park. House 6340, June 23, 1919. 
Growing with this species were C. projecta Mackenzie; C. trisperma 
Dewey; C. brunnescens (Pers.) Poir. and Carex folliculata L. 


Aster Pringlei (Gray) Britton 
In open dry woods near Averill Park. House 7670, October 3. 


Viola pubescens Ait. 


The capsules in this species are usually woolly with a dense white 
indument. Only two specimens; Bald mountain, Rensselaer county, 
Peck, and Harrisville, Lewis county, Peck, have glabrous or nearly 
glabrous capsules, and may be designated as var. Peckii, var. nov. 
Capsules glabrous or nearly glabrous. The Bald mountain collection 
by Doctor Peck may be designated as the type. 

This variety is parallel to V. eriocarpa Schw., var. leio- 
carpa Fernald (Rhodora, 23: 275. 1922), to which nearly all 
of the New York specimens of V. eriocarpa seem to belong. 


Galeorchis spectabilis (L.) Rybd., forma Gordinierii, forma nova 


All parts of the flowers pure white. Schaghticoke. H. C. Gor- 
dinier (state herbarium). Reported in the 4oth Rep’t N. Y. State 
Mus. 73. 1887. 


Rubus strigosus Michx., var. canadensis (Richards.) comb, nov. 


R. Idaeus var. canadensis Richards. Bot. App. Frankl. bi Ed. 2, 
747. 1823 

Batidaea subarctica Greene, Leaflets, 1: 242. 1906 

Rubus subarctica Rydb, N. ‘Am. Fl., 22: 448. 1913 

Rubus carolinianus Rydb., l. c. 447. 


Inflorescence with both glands and minute bristles; new canes 
with slender bristles and sometimes also stipitate glands; bark of 
the new canes cineroeus-tomentulose beneath the prickles which are 
all bristleform. 


Stephentown. Dr C. H. Peck. Also collected at North Elba, 
Essex county by Doctor Peck. 


Typical R. strigosus has the bark of the new canes glabrous 
or nearly so, usually glaucous beneath the bristles and in age becom- 
_ing lustrous. I can see no advantage in retaining R. strigosus 
as a variety of the European R. I daeus, which has an inflores- 
cence without glands or minute bristles. The leading authority who 
merges strigosus into R. Idaeus as a variety, does not 
hesitate to regard the glandular character of the inflorescence as one 
of specific value in the blackberries. 


REPORT OF THE STATE BOTANIST FOR 192] 51 


Calluna vulgaris (L.) Salisb. 

Three miles south of Grafton Center. Dr Rudolf Ruedemann, 
September 5, 1921. 

These plants were growing around the bases of dead or partially 
dead spruce trees ( Picea picea) which had been imported sev- 
eral years ago from Schleswig-Holstein, Germany. The clumps of 
heather were not vigorous, but while persisting are not spreading and 
apparently the climate here is not suitable for this species. 

The European heather so well established in eastern Massachusetts 
and on Martha’s Vineyard island, has, unlike many other European 
introductions, failed to spread far beyond its original place of intro- 
duction. This Rensselaer county record recalls attempts to establish 
the species in the Adirondacks and on the sand plains between Rome 
and Oneida lake (Paine, Cat. Pl. Oneida Co. 101. 1865), made many 
years ago, but which were apparently not successful; at least the 
plants have not since been seen in these localities, although it might 
be expected to persist on the sand plains of Rome. 


Rubus odoratus L., forma albiflorus forma nova 


Petals white. Pyrites, St Lawrence county, Mrs Orra Parker 
Phelps. 


Limodorum tuberosum L., forma latifolium (St John) comb. nov. 


Calopogon pulchellus forma latifolius St John, Proc. Bost. 
Soc. Nat. Hist., 36: 69. 1921 


Moreau, Saratoga county, E. C. Howe (state herbarium). 

The leaves in this broad-leaved extreme are usually shorter than 
in the typical form and markedly broader, in the Moreau specimen 
18 mm broad and 12 cm long, thus forming little more than an 
approach to the form as described by Doctor St John. 


Hypericum majus (Gray) Britton 
Along railroad north of Valley Falls. House 8405, July 19, 1921. 
In the same moist ditch also grows in abundance H. mutilum, 
H. canadense and H. punctatum. The amount of 
variation in the size and shape of the leaves of H. majus, sug- 
gests the possibility that it might be a hybrid between H. cana- 
dewseand Heopune¢tatium. 


St Lawrence County 


Viola rostrata Pursh, forma Phelpsiae, forma nova 


Petals all white. St Lawrence county, Mrs Orra Parker Phelps. 
Occasionally seen in other localities. 
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Saratoga County 
Dentaria maxima Nutt. 
Near Wilton. Mrs Orra Parker Phelps, June to. 


Hieracium Pilosella L. 
Near Wilton. Mrs Orra Parker Phelps, May 10. 


Ranunculus Boraeanus Jordan 


Near Wilton. Mrs Orra Parker Phelps, June. Also previously 
collected and reported (cf. Rhodora, 21: 208. 1919). 


Asplenium ebenoides R. R. Scott 
Limestone ledges near Wilton. Mrs Orra Parker Phelps. 


Iris Pseudacorus L. 
Edge of a pond near Round Lake. Charlotte Borgardus, July 8. 


Schuyler County 
Malva sylvestris L. 


There are but four specimens of this not uncommon European 
plant in the state herbarium, three of which belong to the variety 
mauretiana (L.) Boiss. In the Sheldon collection is a specimen 
from Watkins, C. S. Sheldon, July 31, 1881, which represents the 
typical form of M. sylvestris. 


Steuben County 


Solidago squarrosa Muhl., forma ramosa (Peck) comb. nov. 

S.squarrosa ramosa Peck, N. Y. State Mus. Bul. 139, p. 36; 1910 

A form of the species with the branches of the inflorescence form- 
ing a large pyramidal panicle. Corning, Peck. 


Tompkins County 
Meibomia nudiflora (L.) Kuntze, forma Dudleyi, forma nova 
Corolla white. Thacher’s pinnacle, West Dandy, W. R. Dudley. 


Ulster County 
Pogonia trianthophora (Sw.) B. S. P. 
Low woods near Ashokan. Dr H. M. Denslow, September 1. 


Pogonia verticillata (Willd.) Nutt. 
Swamps near Ashokan. Dr H. M. Denslow, June 1, 
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Opuntia Opuntia (L.) Coulter 
On ledges of rock about 5 miles south of Saugerties. House 
S419, July 23, 1921. 


Viola palmata x sororia hyb. nov. 


Early leaves broadly ovate to reniform, entire or with some of 
the blades slightly lobed, somewhat pubescent above, glabrous 
beneath and on the petioles; later leaves softly and rather densely 
pubescent on the petioles and lower leaf surfaces, the blades less 
pubescent above, variously 3 to, 7 lobed or nearly entire; flowers 
abundant but soon withering without developing fruit; ‘capsules 
‘ all from cleistogamous flowers on short, horizontal or deflexed and 
buried peduncles. 


Saugerties, Ulster county, C. H. Peck, May 10, 1904. Type. Also 
collected at Van Cortlandt Park, New York City. House. 


Aster violaris Burgess 


Rocky woodlands near Cragsmoor. House 8579, August 20, 1921. 


Aster Claytoni Burgess 
Woods near Napanoch. House 8566, August 21, 1921. 


In these specimens the leaves are thin, and with the white rays 
and subumbelliform clusters of the heads of the inflorescence matches 
well the description and plate by Burgess. It differs, however, in 
that the branches of the inflorescence and the bracts are denseiy 
glandular-canescent, the outer shorter bracts conspicuously green, 
‘inner longer ones with green midveins and green tips, all blunt 
or rounded and conspicuously webby-ciliated on the margins. The 
disk is pale or whitish, turning to slightly crimson with age. These 
characters do not accord well with the complete description of A. 
Clayton1i, and the same lack of complete agreement of characters 
is to be noted in regard to many other recently collected specimens 
of Biotian asters with the descriptions by Burgess. It leads to the 
conclusion that following the lines marked out by Burgess an indefi- 
nitely larger number of so-called species might be established with 
as little satisfaction from a systematic point of view as prevails in 
the treatment of New York Crataegus by Sargent. 


Warren County 
Lysias Hookeriana (A. Gray). Rydberg 


Constantine mountain, near Luzerne. Dr H. M. Denslow and 
Rev, A.’ S? Smart, June 22. 


Aster novi belgi L. 


On gravel bars along the Hudson river near North River. House 
7506, September 14. 
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Washington County 
Sagittaria graminea Michx. 

Pearl Point, Lake George, in about 2 feet of water. Dr Emmaline 
Moore, September 9. 

This is a common species in all the lakes and ponds of northern 
New York. This collection is interesting, however, because of the 
fine development of floating leaves. These leaves are on elongated 
filiform petioles, the blades lance-elliptic in shape with straight or 
slightly converging basal lobes which are one-third to one-fourth the 
length of the blades. The usual flattened phyllodia are also present. 
This is the only collection in the state herbarium of this species . 
showing these floating leaves. The writer has examined scores of 
colonies in various Adirondack lakes during the past two summers 
without seeing any of these floating leaves, and it is possible that 
they develop only late in the season. 


} Subularia aquatica L. 
Shore of Lake George. Dr Emmaline Moore, August. 


Arctium Lappa L. 
Roadsidés near Cambridge. House 7659, September 17. 


Wayne County 


Geranium Robertianum L., forma albiflorum (G. Don) comb. nova 
G. Robertianum var. albiflorum G. Don, Gen. Syst. 1:721. 1834 
Corollas white. Sodus bay, Battershall (state herbarium). ‘This 

color form was first reported in the New York State Museum 

Bulletin 2, p. 26. 1887. 


Long Island 


Polygonum pennsylvanicum var. nesophilum Fernald, Rhodora. 
19: 73- IQI7 
A rather distinct humifuse plant of the borders of ponds and 
inlets of the coastal region. Collected at Amagansett, by Doctor 
Peck (state herbarium). . 


Hibiscus Moscheutos L., forma Peckii, forma nova 


Petals pure white, otherwise like the typical species. Patchogue. 
Dr C. H. Peck (state herbarium). 


Limonium trichogonum Blake, forma albiflorum (Raf.) comb. nov. 
Statice caroliniana var. albiflora Raf. Med. Bot. 2:94 1830 
Corollas white. Occasional in the salt marshes along the south 

shore of Long Island. 
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Agalinis purpurea (L.) Pennell, forma albiflora (Britton) comb. 
nov. 
Gerardia purpurea var. albiflora Britton, Torr. Club Bul. 17: 


125.. 1890 


Occasional in the salt marshes along the south side of Long Island. 


Lobelia syphilitica L., forma albiflora (Britton) comb. nov. 
Lobelia syphilitica var. albiflora Britton, |. c. 
On Long Island, according to Doctor Britton. 


Cirsium discolor (Muhl.) Spreng. forma albiflorum (Britton) 
comb. nov. 


Cnicus altissimus var. discolor, forma albiflorus_ Britton, 
l. c. 124 


Reported from Long Island and also from Staten Island. 


Polygala viridescens L., forma albiflora (Muillsp.) comb. nov. 
P. sanguinea var. albiflora Millsp. Fl. W. Va. 333. 1892 
Corollas white. Rare and local. Hempstead, Long Island. House. 


Philotria occidentalis (Pursh) comb. nov. 


Serpicula verticillata angustifolia Muhl.,, Cat. 84. 1813 

S. occidentalis Pursh, Fl. Am. Sept. 33. 1814 

souk ogee Schweinitzii Planch. Ann. Sci. Nat. Bot. IIL, 11: 
76. 1849 

Udora verticillata ? minor Engelm. in Jahrb. Wiss. Bot., 1: 
465. 1885, as syn. 

P. minor Small, Fl. SE. U. S. 47. 1903 

Elodea minor Farwell, Rept Mich. Acad. Sci., 17: 181. 10916 

E. occidentalis St John, Rhodora, 22: 27. 1920 


In New York reported only from the southeastern section of the 
State. New York City, Torrey & Gilman; Hastings, Bicknell; 
Long Island. Miss E. G. Knight (as cited by Rydberg). 


Rhus copallina L., var. nesophila, var. nov. 


Similar to R.copallima in general appearance. Leaflets 
13 to 17 in number, thicker in texture, less pointed at the apex, 
being merely acute or abruptly acuminate, smooth, somewhat shining 
and nearly glabrous above or with a very minute and inconspicuous 
puberulence during the early part of the season, margins chiefly 
entire, rarely with two or three low, almost obsolete teeth; wings of 
the rachis very conspicuous and broad. 


Moist thickets along the margins of salt marshes near Oceanside, 
Nassau county. House, September 20, 1917 (type). 
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Viola pedata L., var. lineariloba DC., forma rosea 
we (Sanders) comb. nov. 
Vio laipedata var. rosea Sanders, Rhodora; (13 7). 172. W018 
This form with the rosy colored petals is rare. The only known 
locality for it in this State is on the edge of the Hempstead plains, 
House. 


Washingtonia longistylis (Torrey) Britton 
var. villicaulis (Fernald) comb. nov. 
Osmorrhiza longistylis var. villicaulis Fernald, Rhodora, 10: 


52. 1908 
Cold Spring Harbor. Percy Wilson, June 13, 1915. 


Lathyrus palustris L., var. pilosus (Cham.) Ledeb. 
Wading River, Long Island. E,. S. Miller (state herbarium). 
Similar to the var. lineariifolius Ser., but the stems, leaves, 
calyces and pods finely and densely pubescent. 


Honkenya peploides (L.) Ehrh. 
var. robusta (Fernald) comb. nov. 


Adenarium maritimum Raf. New FI. 1: 62. 1836, excel. Syn bs 
Holesteum succulentum Nutt. Gen., 1: 89. 1818. Not L. 
Arenaria peploides var. robusta Fernald, Rhodora, 11: 113. 


1909 

Fernald (1. c.) points out that the typical form of this species 
occurs on the coastal sands of the boreal regions and in America 
only from Labrador and arctic Alaska. The common form along 
our coast was described by Rafinesque as A. maritimum. 
Fernald’s reason for not adopting this as a varietal name for our 
plant is that it.is inappropriate as a varietal designation for a plant 
wholly maritime. — 


Alopecurus aristulatus Michx. 


Fields near Orient. Roy Latham, July 4. 


! Amaranthus pumilus Raf. | 
In sand along the ocean beach, Smith’s Point. Roy Latham. — 


| Aristida tuberculosa Nutt. 
Sandy woods, Laurel, town of Southold. Roy Latham, September. 
~ Centaurea nigra var. radiata DC. | | | hp 
Dry fields near Cutchogue. Roy Latham, August 15, 1919. 


. 
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Cornus Amomum L. | 
Border of swamp near Orient. Koy Latham, September 2. 


Diodia teres Walt. 
Low pastured land near Orient. Roy Latham, August 29, I9QI5. 


| Cyperus dentatus Torr. 
Near Riverhead. Roy Latham, August 4, 1918. 


Euphorbia Ipecacuanhae L. 
Sandy soil near Riverhead. Roy Latham, August 9, 1918. 


Draba caroliniana Walt. 
Sandy soil, West Long Beach, Orient. Roy Latham, May 23. 


Onosmodium virginianum (L.) DC. 
In dry woods, Cutchogue, town of Southold. Roy Latham, 
September. 
Neopieris mariana (L.) Britton 
In low woods, Cutchogue. Roy Latham, August 15. 


Hudsonia ericoides L. 


Sandy pine woods, Bay View, town of Southold. Roy Latham, 
July. Mr Latham remarks that this is the only station known for 
this plant in the town of Southold. 


Minuartia caroliniana ( Walt.) House 
(Arenaria caroliniana Walt.) 
Sandy soil. Amagansett. Roy Latham, June 28. 


Alsine canadensis (Pers.) House 


(Arenaria canadensis Pers; Spergularis borealis Rob- 
inson) 


A species of the northern shores of eastern America, which appears 
to reach its southern limit of distribution on Shelter island, opposite 
Greenport, where collected by Dr C. H. Peck, in 1871 (state 
herbarium). 

Panicularia obtusa (Muhl.) Kuntze 

Near Riverhead. Roy Latham, August 9, 1918. 


Spartina. juncea var. caespitosa (A. A. Eaton) Hitchce. 


Along the borders of salt marshes near Orient. Roy Latham, 
July 20. 


6 
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Lactuca canadensis L., var. montana Britton 
(in Britton & Brown, Illus. Fl., 3: 274. 1898) 


L. integrifolia Bigel. Fl. Bost. Ed. 2, 287.1824. Not Natt 

L: sagittifolia Ell. Bot. S: C & Ga. 2% 253, 1822: Grays hing 
7, 867. 1908 

L. elongata var. integrifolia T. & G, Fl. N. Am) 25 400 iea. 

L. canadensis var. integrifolia Gray, Man. Ed. 5, 281. 1860 


Leaves thin, acuminate, pale beneath, tapering to a ‘sessile sagit- 
tate-clasping base, the lower ones sparingly sinuate-toothed toward 
the base, the upper ones all entire; stem glabrous and glaucous, 
achenes black, oval, flattened, one-nerved on each face, finely pitted 
and transversely wrinkled, the beak about equal to the body of the 
achene in length; pappus white; flowers apparently yellow. 

This is doubtless the plant reported by Burnham and Latham 
(Torreya, 14: 252. 1914) as L. sagittiiolia Eg 
not uncommon in southern New York. The plants here described 
were collected by Roy Latham, at Cutchogue, town of Southold, and 
presented to the state herbarium. 


NOMENCLATORIAL NOTES. REGARDING (‘CHRTARR 
NEW YORK STATE PLANTS 


The purpose of the following notes is to present in a somewhat 
formal manner changes of names of certain plants, varieties and 
forms, which have been found necessary in order to secure uni- 
formity of nomenclature throughout the proposed list of New York 
State plants. 

An intensive study of the flora of the State which the writer has 
been engaged upon for several seasons, develops the necessity which 
always follows a careful study of local variations, of recognizing 
formally the existence of distinct varieties, many of which possess 
a distinct geographical range, others of which seem to be more 
dependent upon certain ecological conditions. The systematic posi- 
tion of “forms” as they are now designated is less satisfactory, but 
it seems necessary in a list of this sort to record formally the most 
marked members of this category. 


Torresia Nashii (Bicknell) comb. nov. 
Savastana Nashii Bicknell, Torr. Club Bul., 25: 104. pl. 189. 1808 
In and along the edges of brackish marshes near New York City. 


Eleocharis annua (Thuill.) comb. nov. 


Scirpus ovatus Roth, Catal. Bot, 1: 5. 1797. Not Gilib. 1792 
S. capitatus Schreb. Spicil. 60. 1771. Not L. 
S. compressus Moench, Meth. 349. 1794. Not Pers. 
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S$. annuus Thuill. Fl. Par. Ed. 2, 22. 1799 
S.multicaulis C. C::Gmel Fl, 'Bad., 1: 96. 1806. Not Vahl 
Eleocharis, ovata R. Br. Prodr., 1: 224. 1810 


A common annual species of Spike Rush, found in most sections 
of the State. 


Juncoides intermedium (Thuill.) Rydb. 


(J. multiflorum  Druce) 


var. echinatum (Small) comb. nov. 

Juncoides echinatum Small, Torreya, 1: 74. 1901 

Luzula multiflora var. echinata Fernald & Wiegand, Rhodora, 
15: 42. 1913 

A southern extreme of the common wood rush, extending north- 
ward, chiefly in the coastal plain across southern New York into 
New England. Inflorescence looser and rarely with more than one 
of the heads sessile, others more spreading and often widely diver- 
gent, some of the rays 5 cm long. 


Quercus rubra L. Sp. Pl. 996. 1753 


Grrr ay DAL, Le: 

Oe rab ra maxima Marsh. Arb, Am. 122. 1785 
Ovrubra var, latifolia Lam. Kneycl., 1:.721.'1785 

Q. borealis var. maxima Sarg. Rhodora, 18; 48. 1916 


According to Sargent (Rhodora, 17: 39. 1915) the Linnaean 
type of QO. rubra is the tree more recently called O. falcata 
or QO. digitata, and hence chiefly south of our borders. This 
is quite parallel to the confusion which Sargent has caused in the 
names of the balsam poplar, the chestnut oak, and other species. 

If Q. rubra rested absolutely upon the Gronovian and Plukenet 
citations, ,as Sargent seems to assume, the change though regrettable, 
might be excused. However, it happens that Q. rubra was 
briefly described by Linnaeus in the Species Plantarum, and the 
Gronovian and Plukenet citations merely appended; and in this case, 
as in numerous other Linnaean species of the species Plantarum, 
wrongly so. Nothing is to be gained by such a change and in most 
instances of this sort the alternative plant (Q. falcata, in this 
case), has since received a valid name, and the well-known and long- 
used Linnaean name can be retained by merely excluding the wrongly 
appended citations. 

It is of little consequence that the specimen in the Linnaean 
herbarium under Q. rubra is not our northern species. The 
Linnaean herbarium is full of such examples if we may judge from 
the detailed reports by various authors upon the examinations made. 
Asa Gray was one of the first to take formal notice of this condition, 
and his treatment of such cases shows a wisdom which time has 
amply justified. 

In the case of Populus balsamifera, while the plates 
cited by Linnaeus are not of our northern species, the species in the 
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species Plantarum rests upon a brief description taken from the 
Hortus Cliffortianus, which is quite certainly our northern plant, 
and to which the name P. balsamifera must apply unless we 
wish to invite a confusion of nomenclature which will render 
ridiculous all proposed codes. 

Professor Sargent should read and reflect upon the common sense 
statement by Fernald in regard to the name Prunus vir- 
giniana L. (Rhodora, 18: 140-141. 1916). 

In its typical form the true red oak has very large acorns ae 
very shallow cups, but not infrequently intergrading with the variety 
known as the gray oak, which has smaller acorns and deeper cups 
and which does not seem to have, in this State at least, any distinct 
geographical range separate from that of OQ. rubra. It has been 
regarded by some authorities as a distinct species, but is better placed 
as a variety : 


var. borealis (Michx. f.) comb. nov. 


Q. ambigua Michx. f. Hist. Arb. Am., 2: 120. pl. 24. 1812. Not Humb. 
& Bonpl. 
Q. borealis Michx. f. N. Am. Sylv., 1: 98. #1. 26. 1817 


Campe stricta (Andr.) Wight, var. taurica (DC.) comb. nov. 


Barbarea taurica DC, Syst;'\2:207; 1821 
B. arcuata Reichenb. Flora, 5: 206. 1822 
B. vulgaris var. arcuata Fries, Novit. Fl. Suec. 205. 1828 


A variety, or perhaps little more than a form of the typical species, 
with arcuate-ascending pods. Occasional throughout the State as a 
naturalized or adventive plant. 


Carex strictior Dewey 


A form of this species growing at Hidden lake in southern 
Herkimer county and elsewhere, with very short and stout 
pistillate spikes was described by Doctor Peck as Carex 
stricta var. curtissima’ (Howe, in, 48th: Rept. 
State Mus. 150. 1895). The true C. stricta as distinguished 
by Mackenzie appears to be limited in this State to the coastal 
plain, where a similar form was also collected by Peck, but the 
Hidden lake specimen is the type, and may be designated as 
Carex strictior, forma curtissima (Peck) comb. nov. 

Carex strictior also passes into another extreme in which the 
pistillate spikes are but 2.5 to 3 mm thick and 25 to 40 mm 
long, and less compact, often staminate at the apex. This is 
Carex, -angustata. Boott, C. «Wxenocarpas. Wen 
or C. stricta var. angustata Bailey, but is doubtless 
better recorded as a form: Carex strictior, forma angustata 
(Boott) comb. nov. 
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Carex stricta Lam. 


This coastal plain sedge exhibits parallel forms to those 
of Carex strictior. Forma brevior, forma nova. Pistil- 
late spikes stout, 5-15 mm long and 3.5-4.5 (rarely 5) mm thick, 
sometimes staminate at the apex. Islip, Suffolk county, Peck 
(type). Forma pedicellaris, forma nova. Pistillate spikes very 
slender on short or sometimes somewhat elongated filiform 
stalks, 2.5-3 mm thick, 15-40 mm long, the peryginia less 
crowded and toward the base becoming widely separated. Islip, 
Suffolk county, Peck (type). | 


Vaccinium angustifolium Ait. Hort. Kew., 2: 11. 1789 


Leaves narrowly lanceolate, 7 to 20 mm long and 3 to 7 mm 
wide in the typical form, merging into the commoner, broader- 
leaved and more glabrous form which may be designated as var.) 
laevifolia, var. nov. (V. pennsylvanicum Lam.,, not 
Mill.) | 

Another extreme of the species has the leaves and twigs more 
or less pubescent, the leaf-blades evidently lustrous, and is var. 
‘myrtilloides (Michx.) comb. nov. (V. myrtilloides 
Michx. Fl. Bor. Am. 1: 234. 1803; A. pennsylvanicum 
var. myrtilloides Fernald, Rhodora, 10: 148. 1908), and 
while chiefly more northern in distribution, has been collected 
by Peck at Islip, Long Island. 


Asclepias pulchra Ehrh., forma albiflora, forma nova 


Flowers white. Clove lake, Staten Island, Hollick. Also 
reported in Torr. Club Bul., 6: 294. 1879, under A.incarnata 


Lithospermum luteum (Raf.) comb. nov. 


L. latifolium Michx. Fl. Bor. Am., 12 131. 1803. Not Forsk. 1775 
Cyphorina latifolia Raf. Am. Mo. Mag., 4: I91. 1819 
Cyphorina-lutea, Raf. Cat. 13.) 1824 

L. lutescens N. Coleman, Cat. Pl. Grand Rapids. 29. 1874 


In dry thickets, fields and woods. Infrequent in the western 
part of the State. | ) 
| Pontederia cordata L. 


Under Umsena (Med. Repos. II, 5: 352. 1808) and 
Unisema (Med. Bot., 2: 107. 1830), Rafinesque describes 
several so-called species, all referable to forms of the Linnaean 
species. Of these’ forms occurring in New York, his U. media 
represents our common form, while his U. Purshiana is 
the very narrow-leaved form (P. angustifolia Pursh). 
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Forma angustifolia (Pursh) comb. nov. 
In this form the leaves vary from 4 to 8 inches in length, and 
one-half of an inch to 2 inches broad at the hastate base. Stis- 
sing pond, Dutchess county, Peck. 


Forma latifolia (Raf.) comb. nov. 

(Unisema latifolia Raf.) 

Leaves 5 to 7 inches long, occasionally longer, and 4 to 5 inches 
broad at the shallowly cordate-hastate base. Mud lake, North 
Hannibal, Oswego county, C. S. Sheldon, August 25, 1879. 

Other and less-marked forms might be recognized with 
respect to the base of the leaf-blades which in some colonies are 
more cordate and in other colonies more hastate. The form of 
the typical species, forma albiflora (Raf.) comb. nov. 
(Unisema media. var. albiflora Raf.). with white 
flowers, has not, to my knowledge, been reported from New 
York. 


Agalinis tenuifolia (Vahl) Raf., forma albiflora (Britton) 
comb. nov. 
(Gerardia tenuifolia var. albiflora Britton) 


Occurs rarely with the typical species. 


Solidago caesia L. 


Gray (T. & G. FL N: Am, 27°190. 4641); States) (eae 
specimen of S. caesia exists in the Linnaean herbarium, and 
that the species must rest upon “Virga aurea mari- 
landic caésia glabra.” Dill Eth, ft. 307 f) gon ee 
is the so-called var. paniculata. 

The common northern form with mainly simple stems, the 
thin leaves much exceeding the very small axillary flower clus- 
ters, appears to be more properly designated as a form than 
as a variety; forma axillaris (Pursh) comb. nov. (S.axillaris 
Pursh, Fl: Am. Sept. §42, 1814: (S...¢ae$i4, var. ,eact ie 
A. Gray). 


Senecio pauperculus Michx. var. praelongus (Greenman) comb. 
nov. 
S. Balsamitae var. praelongus Greenman, Rhodora, 3: 6, 1901 
Reported from northern New York in the seventh edition of 
Gray’s Manual (1908), but is not represented from this State 
in the state herbarium. 
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OSTEOSPERMUM L. Sp. Pl. 923. 1753 


O. Uvedalia L. is quite obviously the type of Osteo- 
spermum L., both in the treatment by Linnaeus and by 
Miller (Gard. Dict. 4th Abr. Ed. 1754). The Old World species 
heretofore left in Osteospermum_ should be placed in 
Monilifera Adans. (1763), or in Gibraria Cass. (1817). 

Rather recently Small and Carter (FI. Lancaster Co. Pa. 302. 
1913) have revived the generic name Polymniastrum 
Lam. for O. Uvedalia L., although it is antedated by 
Alymnia Necker. Polymnia L. as a genus can be 
retained only if P. canadensis is regarded as generically 
distinct from O. Uvedalia, as is done by Small and 
Carter. The writer prefers to retain them both under 
Osteospermum. 


Osteospermum canadense (L.) comb. nov. 
Polymnia canadensis L. Sp. Pl. 926. 1753 


CRATAEGUS L. 


The following changes in the names of certain thorns have 
been submitted by W. W. Eggleston, who has prepared a com- 
plete account of the New York State species, for the proposed 
list of New York State plants. 


Crataegus Crus galli x succulenta Eggl., hyb. nom. nov. 
To this hybrid name should be referred C. persimilis 
Sarg, C. helderbergensis Sarg, C. robusta Sarg,, 
and C. cerasina Sarg. 
It is known from Buffalo, Niagara Falls, Rochester, Hemlock 
lake, and at Thompson’s lake, Albany county. 


Crataegus punctata x succulenta Eggl., hyb. nom. nov. 
C. menandiana Sarg. N. Y. State Mus. Bul. 105, p: 69, 1906 
Collected at Menands, Albany county, Peck. 


Crataegus straminea Beadle, var. Bissellii (Sarg.) Eggl., 
comb. nov. 


C. Bissellii Sarg., Rhodora, 5: 65. 1 , 
C. apposita Sarg., var. Bissellii Poot Rhodora, 10: 76. 1908 


Known from North Greenbush, Staatsburg, Ithaca, Coleman’s 
Station and Moore’s Mills, near New York City and at. Rochester. 
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Crataegus chrysocarpa Ashe 
(C. rotundifolia (Ehrh.) Moench, not Lamarck) 


var. Faxoni (Sarg.) Eggl., comb. nov. 


C. Faxoni Sarg. Rhodora, 5: 161. 1903 
C. rotundifolia var. Faxoni Eggl. Rhodora, 10: 79. 1908 


‘Known from Orient Point, Albany, Crown Point, North Green- 
bush, Pawling, Fort Ann, North Elba, He Placid, Cha 
ee and Ogdensburg. 


Crataegus chrysocarpa x macrosperma Egel., hyb. nom. nov. 
C. maligna Sarg. N. Y. State Mus. Bul. 167, p. 111. 1913 
Collected near Ogdensburg, John Dunbar. 


Crataegus chrysocarpa x punctata Egegl., hyb. nom. nov. 
C. neo-Baxteri Sarg., }. c., 122: 74. 1908 
Collected at Tuscarora, M. S. Baxter. 


Crataegus macrosperma x pruinosa Egegl., hyb. nom. nov. 


C. #molicata: Sarge. 1c) 122°) 40, “t00s 
C. dis soietabalis’ Sarge.) live..05 


Buffalo, Peck. Coopers Plains, Cornell. 


Crataegus macrosperma x punctata Egel., hyb. nom. nov. 
Cibvar cys Saree lees 122%) reaaioos 
Richmond, Ontario county; Canadice lake, and Honeoye lake. 


Crataegus pruinosa x straminea Egel., hyb. nom. nov. 
C. brevipes Peck, N. Y. State Mus. Bul. 139, p. 20. 1910 
Corning, Peck. — 


- Crataegus pruinosa x punctata Eggl., hyb. nom. nov. 
C. hudsonica Sarg. Man. 457. f. 373. 1905 
Albany and Greenbush, Peck. 


Crataegus coccinea L. 
(Crataegus pedicillata Sarg.) \ 


var. Ellwangeriana (Sarg.) Eggl., comb. nov. 


C. Ellmaneeciana Sarg. Bot. Gaz., 33: 118. 1902 | 
Ci; pedicillata var. Ellwangeriana Eggl., Rhodora, 10: 82. 1908 


Widely distributed across the State. 
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Crataegus coccinea x macrosperma Eggl., hyb. nom. nov. 


C. Hadleyana Sarg., N. Y. State Mus. Bul. 167, p. 93. 1913 
Cy Mianibiell a:Sarg.,: lic. 


Herkimer and Little Falls, Haberer. 


Crataegus coccinea x pruinosa Eggl., hyb. nom. nov. 


Copalles¢ens Sarg., Ic. 81 
aise Ci ns) a Oarg.x, 1. c.. 80 
Smit tiolia: sare, 1. 83 


Ogdensburg, John Dunbar; Richmond on Hemlock lake, Liv- 
ingston county, Brown. 


Crataegus Brainerdii var. Egglestoni x succulenta Eggl., hyb. 
nom. nov. 
C. Peckietta Sarg., Rhodora, 7: 174. 1905 
Piseco, Hamilton county, Peck; Lake Pleasant, Peck; Keene, 
Essex county and Horicon, Warren county, Peck. 


Crataegus succulenta Schrader 


foeeranmanlosay varc;macrantha’ lund), CC. macrantha var. 
Mrnoreiedd. CC) Hativanatpare, "CO 'sonrenber gens is Sarg.,.'C. 
macrantha var. succulenta Eggl., Rhodora, 10: 82. 1908 


var. macrantha (Lodd.) Eggl., comb. nov. 


C. macrantha Lodd. in Loud. Arb. Brit., 2: 819. 1838 

C. macracantha Koehne, Deutsche Dendr. 236. 1893 

Comerentaria Sare.t GC Beckiana,Sarg., C;-micros perma:Sarg., 
and C. ogdensburgensis Sarg. 


var. rhombifolia (Sarg.) Eggl., comb. nov. 


C. rhombifolia Sarg., Rhodora, 5: 183. 1903 
C. macrantha var. rhombifolia Eggl., Rhodora, 10: 82. 1908 


Crataegus Calpodendron (Ehrh.) Medic. Geschichte Bot. 83. 


1793» 
espilus Calpodendron Ehrh. Beitr., 2: 67. 1788 
Crusgalli Mill. Gard. Dict. ed. 8, No. 5, 1768. Not L. 
tomentosa Dukoi, Harbk. Baumz. Fd. 1, 183. 1771. Not L. 
Chapmani Ashe, Bot. Gaz., 28: 270. 1899 
Chapmani var. Plukenetii Eggl., Rhodora, 10: 83. 1908 


NONE 


. 
. 

~~ 

. 


C? 


Crataegus Calpodendron x punctata Eggl., hyb. nom. nov. 
°€. celsa Sarg., N. Y. State Mus. Bul. 122, p. 31. 1908. 
Niagara Falls, John Dunbar. 
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RUYSCHIANA Miller, Gard. Dict. 4th Abr. Ed., 1754. 


Moldavica (Tourn.) L. (1735); Adans. Fam. Pl., 2: 190. 1763 
Zornia Moench, Meth. 410, 1794, in part. Not Zornia J. F. Gmel. 
Dracocephalum Benth. Lab. Gen. & Sp. 490. 1832-36. Not L. 


Doctor Britton takes up Adanson’s name for this group of 
the mint family, which is distinguished from the true Draco- 
cephalum of Linnaeus (Physostegia Benth.) by the 
posterior (upper) pair of stamens being longer than the anterior 
ones, while in Dracocephalum the posterior pair of 
stamens is shorter than the anterior pair. In Ruyschiana 
the calyx is two-lipped, while in Dracocephalum the 
calyx is nearly or quite equally five-toothed or five-lobed, a com- 
bination of characters which in this family is of considerable 
importance and which places Ruyschiana (Moldavica) 
in a separate subdivision of the family. 

Ruyschiana _ contains about thirty species, mostly 
natives of Europe and western Asia, with a single species in 
North America. The species fall naturally into five sections. 
The type of Moldavica Adans. is Dracocephalum 
Moldavica. L., while the type of (Ru ys Giilagea ase 
Dracocephalum Ruyschiana L., which belongs to a 
section which differs from the other four sections of the genus 
mainly in having the anthers villous. 

Dracocephalum virginianum L., is quite clearly 
the type of the genus Dracocephalum, not only in the 
treatment by Linnaeus, but in pre-Linnaean literature. 


Ruyschiana parviflora (Nutt.) comb. nov. 


Dracocephalum pariflorum Nutt. Gen. 2: 35. 1818 
? D. nervosum Raf. FI. Ludov. 43. 1817 
Moldavica parviflora Britton, in Britton & Brown, Illus. Fl. Ed. 
2) 3 ts014) Tor 


This is the only member of the section Cryptodracon (Benth.) 
comb. nov. (Dracoce phalum, Sect. Cryptodracon 
Benth.) 


The principal. Eurasian species are as follows: 


Sect. 1. Keimodracon (Benth.) 
Ruyschiana pinnata (L.) comb. nov. 
Dracocephalum pinnatum L. Sp. Pl. 594. 1753. 
Ruyschiana discolor (Bunge) comb. nov. 
Dracocephalum discolor Bunge; Verz. Suppl. FI. Alt. 51. 1836 
D. origanoides Ledeb. Fl. Alt., 2: 383. 1830. Not Steph. 
Ruyschiana palmata (Steph.) comb. nov. 
Dracocephalum palmtaum Steph.; Willd. Sp. Pl. 3: 151. 1800 
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Ruyschiana botryoides (Stev.) comb. nov. 
Dracocephalum botryoides Stev. Hem. Soc. Nat. Cur. Mosc, 
3: 206. I812 
Ruyschiana origanoides (Steph.) comb. nov. 
gp racocephalum origanoides Steph. Willd. Sp. Pl, 3: 151. 
1800 


Sect. 2. Calodracon (Benth.) 
Ruyschiana grandiflora (L.) comb. nov. 
Doacecenhalumenandiflorym UL. .Sp..Phk 5052)1753 
D. altaiense Laxm. Nov. Comm. Petrop., 15: 556. t. 29. f. 5. 1770 
Ruyschiana imberbis (Bunge) comb. nov. 
Dracocephalum imberbe Bunge, Verz. Suppl. Fl. Alt. 50. 1836 
D. grandiflorum: Willd.; Ledeb. Fl. Ross., 3: 385. 1846-51. Not L. 
Ruyschiana Wallichii, nom. nov. 
Dracocephalum speciosum Benth. in Wall. Pl. Rar. Asiat., 2: 
65. 1831. Not Sweet. 
Ruyschiana fragilis (Turez.) comb. nov. 
Dracocephalum fragile Turcz. in Benth. Lab. Gen. & Sp. 405. 
1832-36 
Sect. 3. Cryptodracon (Benth.) 
Sect. 4. Moldavica (Tourn.) 
Ruyschiana Moldavica (L) comb. nov. 
Dracocephalum  Moldavica L.. Sp) .Phts0x) $1793 
Moldavica punctata Moench, Meth. 410. 1794 
Moldavica suaveolens Gilib. Fl. Lituan, 1: 70. 1781 
De Prag ra ns: Salish) (Prodr 87) $1706 
M. Moldavica Britton, 1. c. 115. 
Ruyschiana heterophylla (Benth.) comb. nov. 
pea ee boat ae heterophyllum Benth. Lab. Gen. & Sp. 738. 
1832-3 
D. acanthoides Edgew.; Benth. in DC. Prodr., 12: gor. 1848 
Ruyschiana peregrina (L.) comb. nov. 
Dracocephalum wperegrinuim ).k..Sp.\Pi., Ed...2.' 820.) 1762 
Ruyschiana verticillata Mill. Gard. Dict Ed. 8, No. 2, 1768 
Ruyschiana thymifolia (L.) comb. nov. 
Dracocephalum thymifolium L. Sp. Pl. 596. 1753 
Zornia parviflora Moench, Meth. 411. 1794 
Ruyschiana nutans (L.) comb. nov. 
Dracocephalam nutans LiwsSp. Pl. 506. 1753 
Zornia nutans Moench, 1. c. 
'Ruyschiana fruticulosa (Steph. Comb. nov.) 
eacocephalum truticulosium Steph’ Willd) Sp... Phy 3° 152. 
1800 
Ruyschiana integrifolia (Bunge) comb. nov. 
Dracocephalum integrifolium Bunge; in Ledeb. FI. Alt.,; 2 
387. 1830 
Sect. 5. Euruyschiana 
(Dracocephalum, Sect. Ruyschiana _ Benth.) 
Ruyschiana Ruyschiana (L.) comb. nov. 
Dracoaocephalum Ruyschiana.L.-Sp. Pl.:505.) 1753 
Noityschtanavspicata ) Maller) lc) No, 1. 
Moldavica punctata Moench, Meth. 410. 1794 
Zornia linearifolia Moench, 1. c. Suppl. 130. 1802 
D. angustifolium Gilib. Fl. Lituan., 1: 78. 1781 
Ruyschiana austriaca (L.) comb. nov. 
DAA cocepma lim. ais? riacinm, 1, Spo Pl. Ed: 282g) 1762 
Rivseckiana Yaciniata Miner Gard,” Dicthdl 3)" Na? 4°) 1768 
Zornia partita Moench; Steud. Nom. 285. 1821 
Ruyschiana argunensis (Fisch.) comb. nov. 
aes Bi ke ut argunense Fisch.; Link, Enum. Hort. Berol., 
2: 118. 1822 


4 3 
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VIREA Adans. Fam. Pl., 2: 112. 1763. 


The type of Leontodon L., is L.. Taraxacum, the com- 
mon dandelion, and this is the treatment of the name by Britton 
(in' Britton) & Brown, Illus, FhyEd. 2::.35. 315) gOLs ieee 
numerous other species commonly referred to Leontodon by 
European writers do not form a wholly homogenous generic 
group, which is doubtless responsible in large part for the 
numerous generic names proposed for various species or groups 
of species more recently comprised in Leontodon. 

Apargia Scop. seems to be the generally accepted name 
where Leontodon Taraxacum) as excluded’ )a5iimen= 
typical of Leontodon, although several other names such 
as Scorzoneroides Moench,::,Colobium,, Roth Opa 
rinia.’D, Don,iand Thrinica. ‘Roth have’ been at yaieus 
times commonly used. 

The type of Virea Adans, is Leontodon autism 
ale L., and is therefore the earliest generic name for this group 
of species, none of them native to America, but several of which 
are well-known naturalized or adventive plants. 


The generic synonyms of Virea Adans. are as follows: 
Leontodon L. (in part) 1753: Gray’s Man. Ed. 7, 863. 1908 
Apatela Scop jh) \Carny wed wo owaient772 

Antodon Neck. Elem., 1: 58. 1790 

Piancia’ Neck, 1c) 40 

Scorzoneroides Moench, Meth. 549. 1794 

Colobium Roth, in Roem. Arch., 1: 36. 17096 

Thrinica Roth, I. c.:(Thrica’S, F. Gray, 1821) 

Oporinia D. Don, Edinb. New Phil. Jour. 309. 1828-29 

Thrixia Dulac. Fl. Hautes-Pyr., 495. 1867 

Hedypnois European Authors, Not Scop. 1772, as to type which is 
Leontodon Taraxacum L, 

In addition to these, the generic names Asterothrix 
Cass, Deloderium. Cass, Fidelia’ Sch -Bipy ga. 
fussia  Sch.-Bip., Streckera’ Sch-Bipy and’ Magia 
Cass., are referable to Virea Adans. 

. F. Gray divided the species between Thrica (Phetidea 
Roth, and Virea Adans., and this general segregation under 
varying generic names is common to most of the earlier Euro- 
pean floras, but which if maintained, necessitates the recognition 
of several other genera, which are more logically regarded as 
sections of a single genus, the earliest name of which is Virea 
Adans. 


The species in our flora are as follows: 
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Virea autumnalis (L.) S. F. Gray (Leontodon autumn- 
ale L, Apargia autumnalis Hoffm.) 


Virea autumnalis var. pratensis (Link) comb. nov. 


Apargia pratensis Link, Handb., 1: 791. 1829. Leontodon pra- 
tensis Reichenb, L. autumnalis var. pratensis Koch. 


Virea hispida (L.) S. F. Gray 


(Leontodon hispidum L, Apargia hispida Hoffm, Hed- 
ypnois hispida Huds, Apargia communis Spenn, Leonto- 
don hastile var. vulgaris Koch). 


Virea hispida, var. hastilis (L.) comb. nov. 


Leontodon hastileL. Sp. Pl. Ed. 2, 1123. 1763. Apargia hispida 
Willd., not Hoffm.; Apargia danubialis Scop, A. caucasia Bieb., 
A. heterophylla Moench. 


Virea nudicaulis (L.) comb. nov. 


Grepis ntudicauli's' L. Sp. Pi. Sos. 1753 

Deontodo nshixr tu oh. Spy) Plu Eds 2, .1123.. 1763 

Apargia nudicaulis Britton, 1. c. 310 

Colobium hirtum Roth; Leontodon nudicaule _ Banks; 
Apargia hirta Scop.; and Thrinica hirta Roth. 


Several additional species occur throughout southern Europe, 
northern Africa, western Asia and in central and eastern Europe. 


Sambucus racemosus L. 


A very rare form of the red-berried elder, with white fruit, is 
described in Torrey & Gray (Fl. N. Am., 2: 13. 1843) as having 
been collected in the Catskill mountains by J. Hogg. This form 
should be recognized as Sambucus racemosus forma leucocarpa 
Tory comb tiew (Cs. pu bens 78. learcocarpat! Tat&.G., 
fie?) 

Lacinaria spicata (L.) Kuntze 

The white-flowered form described by Doctor Britton, as 
Liatris spicata f. albiflora (Torr. Club Bul., 17: 124. 
1890) should be designated as Lacinaria spicata forma albiflora 
(Britton) comb. nov. 


Hypopitys lanuginosa (Michx.) Nutt. 
var. rosea (Torrey) comb. nov. 


Monotropa lanuginosa var. rosea Torrey, Fl. N. Y. 1: 457. 1843 
Hypopitys insignata Bicknell, Torr. Club Bul., 41: 413. 1914 


The characters mentioned by Bicknell which serve to distinguish 
this from H. lanuginosa are too insignificant for a clear 
specific recognition. Although lower and more compact in statue 
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its flowering period is not always later, the writer having collected 
what is apparently this variety, at least the plants were bright rosy 
red in color, at Merrick, Long Island, on ee 28, 1916 (state 
herbarium). 

Silene anglica L. 

This name has priority over S. gallica L., by which name 
the species has been most commonly known. The rather rare 
variety with more showy petals which are subentire, deep crimson 
with a white or pink border (S. quinquevulnera L. Sp. Pl. 
417. 1753), should be known as Silene anglica var. quinque- 
vulnera (1.) comb. ‘nov. (Si gallica wan quigaqwey 1... 
nera Koch). This variety is occasionally seen in gardens and 
rarely escapes to waste places. 


Gnaphalium obtusifolium L. 
var. Helleri (Britton) comb. nov. 


Gnaphalium Helleri Britton, Torr. Club Bul., 20: 280. 1893 
G. polycephalum var. Helleri Fernald, Rhodora, 10: 94. 1908 


Infrequent or rare from central New York westward and south- 
ward does not appear to be always clearly distinguishable from the 
common G. obtusifoliumL. 


Helianthus decapatalus L. 


The plants collected at Woodlawn, New York City, and described 
by Britton as H’. scrophulariaefiol ias | (Mamma ao.. 
1901) and later considered by Doctor Britton as possibly but a form 
of ‘H: decapetalus (Illus. Bl.ed.: 2, 1913), may tor wae 
present be considered as a variety of that species: Helianthus decap- 
etalus, var. scrophulariaefolius (Britton) comb. nov. The distinct 
laciniate-serrate character of the leaves serves as its chief distin- 
guishing feature. 


NEW OR NOTEWORTHY SPECIES (OF BPUNCI a 
BY 
JOHN DEARNESS and HOMER D. HOUSE 


Alternaria Solani (E. & M.) Jones & Grout 
Munnsville, Madison county, on Amaranthus retro- 
flexus L.. H. D. House, ‘October 13. The host plants were 
growing with Solanum tuberosum L., similarly affected 
with the “early blight.” | 
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Botryosphaeria fuliginosa (M. & N.) E. & E. 

Albany, on dead limbs of Ulmus americana L. H. D. 
House, November 15, 1919. ‘This is sometimes identified as Botry - 
osphaeria Quercuum (Schw.) Sacc. (Syll., 1: 456. 1882). 
The range of hosts, as represented in the state herbarium, includes 
in addition to Ulmus; Quercus, Fraxinus, Juglans, 
pdesdiras, Acer) 'Ceanoth ws and Rub we: 


Camarosporium metabliticum Traill. 

On dead leaves and culms of Ammophilaarenaria (L.) 
Link. Round pond, Monroe county. H. D. House, July 3, 1917. 
Also collected by Doctor Jelliffe, in May 1893, on the same host at 
Rockaway Beach, N. Y. (Shear, N. Y. Fungi No. 379), and a 
collection from the same locality by Doctor Jelliffe (April 1893), 
was described by Ellis and Everhart as C. grammicolum 
bevegds Sety tila. Peb, 1893, p. ‘T61)). 


Cercospora caricis Dearness & House 
On living and jianguishing leaves of Carex arctata Boott. 
Inlet, Hamilton county, H. D. House, August 14, 19109. 


Cercospora galii Ellis & Holway 
On living leaves of Galium asprellum Michx. Fourth 
lake, Herkimer county, H. D. House, August 11, 1919. 


Cercospora cerasella Sacc. 
On living leaves of Prunus serotina Ehrh. Karner, 
Albany county, H. D. House, October 2, 19109. 


Cercospora menispermi Ellis & Holway 
On living leaves of _Menispermum canadense L. 
South bay, Madison county, H. D. House, September 16, 1919. 


-  Cercospora tabacina Ellis & Everhart 
On living leaves of Rudbeckia laciniata L. Oneida, 
Madison county, H. D. House, September 19, 1919. 


Cladosporium gleosporioides Atkinson 
On living leaves of Triadenum virginicum (L.) Raf. 
(Hey petiovinaviuteinie tim L.). .Pourth lake,’ Herkimer 
county, H. D. House, August 9, 1919; Albany, August 22, 1919. 


Cercospora kalmiae Ellis & Everhart 
On living and languishing leaves of Kalmia latifolia L. 
Napanoch, Ulster county, H. D. House, October 6, 1919. 


4 
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Cercospora lespedezae Ellis & Dearness 


On living leaves of Lespedeza hirta (1). Wigenens 
Karner, Albany county, H. D. House, August 21, 1919. 


Cercospora sagittariae Ellis & Kellerman 


On living and languishing leaves of Sagittaria latifolia 
Willd. Oneida, Madison county, H. D. House, August 26, 1918. 


Cladosporium aphidis Thumen 

On leaves of Helianthus annuus L. Karner aa 
county, H. D. House, September 9, 1919. The leaves were heavily 
infested with aphids (A phis helianthi Monell), which doubt- 
less serves as the host of the Cladosporium. All the leaves 
contained in addition a Septoria which matches Septoria heli- 
anthi E. & K. (in herb. Dearness), but which does not fully 
agree with the published description. Puccinia heliant hi - 
mollis Schw. was also frequent upon the same leaves. 


Cylindrosporium toxicodendri (Curtis) Ellis & Everhart 
On living and languishing leaves of Rhus Toxicodendrum 
L. Albany, H.D. House, August 21, 1919. See Mycologia areas) 


Cylindrosporium clenatidis Ellis & Everhart 


On languishing leaves of Clema tis vir oi ia meee 
Panther lake, Oswego county, H. D. House, October 14. 


Diatrype albopruniosa (Schw.) Cooke 
On dead branches of Quercus ilicifolia Wang. Albany, 
H. D. House, November 23, 1919. This fungus is frequent upon oak 
and other hosts, and this record is interesting only as a record for 
it upon one of the oaks of limited distribution in New York. 


Diatrype stigma (Hoffm.) Fr. 

On dead decorticated branches of Opulaster opulifolius 
(L.) Kuntze. Albany, H. D. House, November 15, 1010)) a his 
form, with the strongly cleft ostiola, was originally designated by 
Ellis as D. dearnesseti, but later he found variations between 
itand D. stigma so numerous and gradual, that the distinction 
could not be maintained. 


Diatrypella Frostii Peck 
On dead branches of Acer saccharum Marsh. Oriskany 
Falls, Oneida county, H. D. House, May 26. The same limbs yielded 
Massaria inquinans  (Tode)’ Fr, and Diatryee 
stigma (Hoffm.) Fr. 
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Diatrypella missouriensis Ellis & Everhart 


On dead twigs of Corylus americana L. Karner, Albany, 
. county, H. D. House, October 15, 1918. 


Darluca filum (Biv.) Cast. 

Parasitizing Puccinia polygoni-amphibii Pers. on 
leavesof Polygonum Hartwrightii Gray. Junius, Seneca 
county,4: D.'House, August 16,.191t7.°°On Puccinia punic- 
tata on leaves of Galium asprellum Michx., Fourth lake, 
Herkimer county, H. D. House, August 11, 1919. 


Dinemasporium hispidulum (Schrad.) Sacc. 


On dead stems of Leonurus Cardiaca L. Albany, H. D. 
House, November 23, 19109. 


Diaporthe aorista Ellis & Everhart 


On dead stems of Aster lateriflorus L. H.D. House, 
Bonaparte swamp, Lewis county, June 23. 


Entyloma lineatum (Cooke) Davis 


On sheaths and leaves of Zizania aquatica L. Glenmont, 
Albany county, H. D. House, September 18, 1918. 


Eutypella radula (Pers.) Ellis & Everhart 


On dead branches of Populus tremuloides Michx. 
Albany, H. D. House, October 15, 1919. 


Epicoccum vulgare Corda 
On dead stems of Equisetum hyemale L., prematurely 
killed by a grass fire. Albany, H. D. House, November 17, 1919 
and April 30, 1921. 


Fenestella fenestrata (Berk. & Br.) Schroeter 
(Ff. princeps Tul.) 
On dead twigs of Populus nigra var. italica DuRoi. 
Albany, H. D. House, May 13, 1917. The same collection also con- 
tains Valsa ambiens (Pers.) Fr. 


Fenestella vestita (Fr.) Sacc. 


On dead twigs of Amelanchier spicata (Lam.) C. Koch. 
Albany, H. D. House, December 28, 1919. 
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Entomosporium maculatum Lev. 


On fallen leaves of Amelanchier canadensis (L.) 
Medic. Albany, H. D. House, September 21. 


Gloeosporium hydrophylli Dearness & House 
On living leaves of Hydrophyllum virginianum L. 
South bay, Madison county, H. D. Howse, August 20, 1918. The 
type collection of this species was made at Kirkville, Onondaga 
county on; Hydrophyllum canadense L. Onjii ae 
ginianum the spores are larger and measure up to 12 X 3 4, 


Gloeosporium polygoni Dearness & House, sp. nov. 


Spots brown, red-bordered, subcircular, soon deciduous, .5 to 2 cm 
broad, becoming confluent. Acervuli epiphyllous, perforate, reach- 
ing 200 » in diameter. Spores oblong, 5-7 x 24. When opened 
in water the spores issue in relatively large streams. 


On living and languishing leaves of Polygonum Muhlen- 
bergii S. Wats. South bay, Madison county, AH. D. House; 
September 16, 1919. 

The leaves also bear a scarcely mature Sphaerella which is appar- 
ently Mycosphaerella polygonorum (Crie) comb. nov. Depazea 
polygonorum Crie; Sphaerella polygonorum Sace. 
(Syl Prey tae 


Gloeosporium caryae Ellis & Dearness 


On living leaves of Hicoria glabra (Mill.) Britton. Glen- 
mont, Albany county, H. D. House, September 23, 1919. 


Gnomonia papillostoma Dearness & House, sp. nov. 


Perithecia black, hypophyllous but the dark base protuberent 
and plainly visible on the upper sides of the leaves; except the pro- 
truding ostiola covered by the cuticle, 200-300 in diameter. Ostiola 
cylindric, shining, often more or less curved, 80-200 » long by 25-30 
w thick, usually slightly enlarged at the perforate summit. Asci 
35 x 7 », cylindric. Sporules hyaline, biseriate or very obliquely 
uniseriate, an obscure septum dividing a small pointed cell from a 
superior wider one; Q-II x 3 v. 

On dead leaves of Spiraea latifolia Borkh., hanging on 
living branches. Albany, H. D. House, May 1. The type materiai 
is not quite mature and most of the sporidia appear continuous. 


Hainesia rhoina (Sacc.) Ellis & Saccardo 
On languishing leaves of Rhus Toxicodendrum L. 
Albany, H. D. House, August 21, 1919. In Mycologia, 13: 162. 
1921. Shear and Dodge indicate that this is probably Hainesia 
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lythri (Desm.) v. Hohn., and the conidial stage of. Pezizella lythri 
(Desm.) Shear & Dodge. The pycnidial stage is given as Sclero- 
tiopsis concava (Desm.) Shear & Dodge, and the ascogenous stage 
hasformerly been known as Pezizella oenotherae (C. & E.) Sacc. 


Harknessia foeda Saccardo & Dearness 


On partially dead foliage of Thuya occidentalis L. 
Newcomb, Essex county, H. D. Housc, September 6. 


Haplosporella dulcamara Dearness & House, sp. nov. 


Stromata externally black, scattered to crowded, erumpent, tuber- 
cular to elongate, often in parallel lines, .5 to .75 mm in width, 
seated in the cortex and bordered by the upturned cuticle, two to 
twenty or more pycnidia in a stroma, usually whitish in cross-section. 
Conidia oblong or many of them curved, nucleate, tardily brown, 
17-19 x 6-7 p, with walls 1 » thick, on pedicels 5-20 p long. 

On dead stems of Solanum Dulcamara L. Sandlake, 
Rensselaer county, Dr C. H. Peck (Type), year not indicated. 
Orient, Long Island, Roy Latham, 1916. South Bay, Madison 
county, H. D. House, September 19, 1919. 


Heterosporium gracile (Wallr.) Sacc. 
On living and languishing leaves of cultivated Iris, Iris 
germanica L. Munnsville, Madison county, H. D. House, 
October 13. | 


Hypoxylon fusco-purpureum (Schw.) Berkeley 


On dead limbs of black ash, Fraxinus nigra Marsh. 
Caroga, Fulton county, Dr C. H. Peck, July (year of collection 
not indicated). 

Leptostromella scirpina Peck 

On dead leaves of S'cirpws {fluviatilis (Torr,) Gray. 
Pibanyed: 0.) House) June: 2, 1917 and August 26, 1919." On 
dead leaves\ of Scirpus coyperints. (U:)° Kunthy~Pecks- 
port, Madison county, H. D. House, May 18, 1918. 


Metasphaeria complanata (Tode) Sacc. 


On dead stems of Chenopodium album L. Albany, 
H. D. House, January 6, 1918. 


Microdiplodia populi Dearness & House 
On dead twigs of Populus nigra var. italica DuRoi. 
Albany, H. D. House, May 13, 1917. Originally described from 
Colorado material collected by Pringle. 
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Microdiplodia spiraeocola Dearness & House, sp. nov. 


Pycnidia in the bark and on the decorticated branchlets, scattered 
or gregarious or subcespitose, black, .5—.75 mm; conidia dark brown, 
septate, on very short basidia or sessile, Q-11 x 4-5 p. 

On dead twigs of Opulaster opuliiolia 
Kuntze, Rensselaer, H. D. House, November 28, 1916 (Type). 
On dead twigs of Spiraéa latifolia Borkh.,, Albany, 
H. D. House, January 10, 1921. 


Mycosphaerella cruris-galli (E. & K.) Lindau 
On dead leaves of grass, Tridens. flava (1.)) Bienes 
Wading River, Long Island, Dr C. H. Peck (date of collection 
not indicated). Originally described from Kansas (Swingle), 
on Ecchi niochbloaic russ abl (by) Bean: 


Mycosphaerella lycopodii (Peck) House 


On dead stems (Peduncles) of Lycopodium clavatum 
L. Newcomb, Essex county, H. D. House, July 20, 1921. This is 
but a few miles from Aiden Lair, the type locality. 


Mycosphaerella oxycocci Dearness & House, sp. nov. 

Perithecia numerous, scattered, hypophyllous, perforate, go p 
thick. Asci aparaphysate, shaped like a tennis racket, 15-30 x 9-12 p. 
stipes 15-30 x 3-4 uw. Sporidia botuliform, 9-12 x 3-4 mw; septum 
dividing a narrow third from a wider two-thirds. In the material 
examined most of the sporidia were continuous or very obscurely 
septate. 

On dead or languishing leaves of Oxycoccus macro- 
carpus (L.) Pers. Newcomb, Essex county, H. 0. "Agu: 
by: 27. 

Myxosporium Ellisii Saccardo 

On dead twigs of Populus nigra var. ‘italica amon 

Albany, H. D. House, May 13, 1917. 


Pestalozzia monochaetoidea Sacc, & Ellis, var. parasitica 


Dearness & House, var. nov. 

On reddish brown areas producing the typical gloeosporial effect, 
namely, circinately discolored and killed tissue. The conidia are 
two to six septate, mostly four to five septate, and reach in excep- . 
tionally long examples to 30 », otherwise agreeing with typical sap- 
rophytic material on dead twigs of the same host. 

On living leaves of ;Opulasteriopi1)1 tilt eee 
Kuntze, Albany, H. D. House, August 27, 1919. . 
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Coccomyces coronatus (Schum.) DeNot. 
(Phacidium coronatum Fries) 

On fallen leaves of Quercus alba L. Oneida, Madison 
county, H. D. House, May 22, 1919. Also collected at North 
Elba, by Dr C. H. Peck, on fallen leaves of Betula lenta, 
Migsshoamus go rian di tiol vas 


Phyllosticta caryae Peck 


On living leaves of Hicoria alba (L.) Britton (Carya 
tomentosa Nutt.). Glenmont, Albany county. H. D. House, Sep- 
tember 18, 1918. 


Phyllosticta guttulata Halsted 


On living and languishing leaves of Oxalis stricta L. 
Albany, H. D. House, September 1, 1919. 


Phyllosticta iridis Ellis & Martin 


On living and languishing leaves of Iris versicolor L. 
Lakeport, Madison county, H. D. House, October 20. Also col- 
lected on the same host at North Elba, Essex county, Sep- 
tember I5. 


’ Ramularia occidentalis Ellis & Kellerman 


On living and languishing leaves of Rumex Britannica 
L. Sylvan Beach, Oneida county, H. D. House, August 29, 1918. 


Septoria cirsii Niessl. 

On living leaves of Cirsium odoratum (Muhl.) Brit- 
ton. Glenmont, Albany county,.H. D. House, September 14, 1918. 
Previous collections appear to be chiefly on Cirsium 
Lrane nse, 

Septoria canadensis Peck 


Fourth lake, Herkimer county, on living and languishing 
leaves of Cornus canadensis L., H. D. House, August 
8, 1919. Newcomb, Essex county, H. D. House, June 6, 1921. 
Type collected by Peck at Sandlake, Rensselaer county, and 
another collection by Peck is from North Elba. 

Doctor Peck’s description needs amending to state that “the 
pycnidia are mostly epiphyllous but not wholly so.’ With the 
-~ Newcomb collection, several wholly dead leaves were collected 
upon which the pycnidia were largely hypophyllous. Not many 
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Septorias are traced to their ascigenous forms. Doubtless many 
of them “carry on” without asci. The fruiting Septoria on the 
old dead fallen leaves of the Newcomb collection made when | 
Septoria spots were just beginning to appear upon green leaves 
suggests that Septoria canadensis may be‘eapable of 
infection through successive generations without asci. 


Septoria dentariae Peck 


On living leaves of Cardamine bulbosa (Schreb.) 
B.S.P. Near Rensselaer, H. D. House, May 10, 1921. 


Septoria pallidula Dearness & House, sp. nov. 


Spots pallid, bounded by the veinlets but not bordered, graduaily 
extending over the entire leaf ; pycnidia conic, pale brown, perforate, 
amphiphyllous, but mostly epiphyllous, 60-65 » in diameter ; sporules 
mostly straight, none to three-septate, not guttulate, 16-30 x I-2 ph. 

On. living and languishing leaves, of Hydroecota ie 
americana LL. Albany, H..D. House, August 27.710 

Septoria hydrocotyles, Desm.. on Hy daa. 
tyle repanda, has subregular spots, 1 mm in) diamine, 
pycnidia epiphyllous, dark; sporules curved, eight to ten-guttu- 
late and other minor differences as compared with the one 
here described. It is also different in marked characters from 
three other South American and African species of Septoria 
which have been described on Hydrocotyle. 


Septoria lobeliae Peck 


On living leaves of "Lobelia syphiliticayiy Ones 
Madison county, H. D. House, August 27, 1918. On leaves of 
Lobelia syphilitica LiandLobelia’cawdi ae 
L., Newcomb, Essex county, H. D. House, July 1530. 


Spegazzinea rubra Dearness & House, sp. nov. 


Sporodochia scattered, pulvinate to hemisphaeric, .25 to 3 mm, 
black to the naked eye when dry, dark red under the microscope ; 
conidia dark brown, sessile, not very numerous, globose, 6-16 p, 
mostly 12-15 mw, when fully developed, with polygonal markings on 
the walls, 3-4 » in diameter. 


On dead stems of Polygonum scandens L., Sylvan 
Beach, Oneida county, H. D. House, May 16, 1918. 
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Sphaeropsis betulae Cooke, var. lutea Dearness & House 


The variety here considered occurs upon Betula lutea. The 
pycnidia are gregarious and distinctly though minutely stromate; 
conidia nucleate, 18-22 x 714-814 p. None of the conidia measured 
was found to exceed 24 p» in length. 

On dead branches of Betula lutea Michx. Sandlake, 
Rensselaer county, Dr C. H. Peck, June (year of collection not 
indicated). 

The varietal distinction of the above is indicated by compari- 
son with the description of Sphaeropsis betuiae 
Cooke taken from Saccardo: “subgregaria, interdum sparsa, 
cuticula elevata tecta; peritheciis depresse globosis, vix pepil- 
latis; sporulis ellipticis, intrigue rotundatis, continuis, luteolis, 
30-32 x 9 ph.” Ont et: Kava bra. 


Sphaeropsis gleditschiaecolae Cooke 


On dead twigs of Gleditsia triacanthos L. Albany, 
H. D. House, February 20, 1918. 


Sphaeropsis linearis Peck 
On dead twigs of Quercus ilicifolia Wang. Albany, 
HT. D. House, June 7. 


Sphaeropsis populi Ellis & Everhart 


On dead twigs of Populus nigra var. italica Du- 
Roi. Albany, H. D. House, May 13, 1917. 


Sphaeropsis physocarpi Ellis & Everhart 
On dead stems of Spiraea latifolia Borkh. Albany, 
H. D. House, December 21, 1919 and May 13, 1921. Previously 
collected within a few yards of the same spot on Opulaster 
opulifolius (February 28, 1915). 


Sphaerulina acori Dearness & House, sp. nov. 


Perithecia numerous, innate, in the upper side of the discolored 
leaves, containing each 12 to 20 asci; walls very weak, asci apara- 
physate, 30-50 x 15-20 p; sporidia hyaline, three to five-septate, 
nucleate, 26-30 x 4-5 p. 

On languishing leaves of Acorus Calamus L. Glen- 
mont, Albany county, H. D. House, August 25, 1919. 

Externally this does not appear distinguishable from Lep- 
fo Spider arm 1orosco pica Vare'calam'?® ‘Karst: 
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Valsa ambiens (Pers.) Fr. 

On dead branches and twigs of Opulaster opuli- 
folius (L.) Kuntze. Albany, A. D. House, Noventver sas 
1917. The host material for this ubiquitous Valsa, as repre- 
sented in the state herbarium includes the following species: 


Acer rubrum Magnolia virginiana 
Amelanchier canadensis Pyrus “Mais 
Carpinus caroliniana Populus alba 
Corns circinata i deltoides 

si florida Rhus glabra 

" paniculata Rosa caroling 

we stolonifera Rubus strigosus 
Ceanothus americanus Saliuxjalba 

: ovatus Tiliaiamerreane 
Corylus \americana Ulmus americana 
Crataegus coccinea a iutvea 
Fraxinus americana Viburnum dentatum 


Hamamelis virginiana 


Valsa leucostoma (Pers.) Fr. 


On dead twigs of Sorbus americana Marsh. Bald 
mountain, Third lake, Herkimer county, H. D. House, August 9, 
IQIQ. 

Valsa cincta Fr. 

On dead branches of Amelanchier, canad €nsieue 
Medic. Clear pond and Aiden Lair, Essex county, Peck. On 
Amelanchier bartramiana (Tausch) Roem ae 
Elba, Peck. 

Zythia ovata Peck 

On dead bark of Populus grandidentata Oia 

Albany, H. D. House, October 10, 19109. 


NOTES ON FUNGI— VIII 


In the following notes on recent collections of fungi in New 
York, the determination of species of the Thelephoraceae has 
been made by Dr E. A. Burt, of the Missouri Botanical Garden, 
while most of the Uredineae have been determined by Dr J. C. 
Arthur of Purdue University. 


Allodus tenuis (Schw.) Arthur 
(Puccimia tenuis Burrill) 
On leaves of Eupatorium urticaefiolium -Reich, 
Bonaparte lake, Lewis county, H. D. House, June 22. 
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Cercospora granuliformis Ell. & Holw. 

Newcomb, Essex county on leaves of Viola septen- 
trionalis Greene, H. D. House, July 29. This species has 
been collected in this State upon Viola cucullata, and 
V. pallens, and probably occurs upon other species of 
violets. 

Coniophora byssoidea (Pers.) Fries 

Near Cohasset on Fourth lake, Herkimer county, on dead 

bark on ground in woods. H. D. House, August 12, 1919. 


Coniophora olivacea Fries 


Oneida, Madison county, on decayed logs in woods. H. D. 
House, November 25, 1918. | 


Cercospora Cypripedii Ell. & Dearn. 


Newcomb, Essex county, on leaves of Cypripedium 
reginae Walt. H. D. House, August 4, 1921. 


Cercospora Gentianiae Peck 


Newcomb, Essex county, on leaves of Gentiana line- 
aris Froel. H. D. House, August 4, 1921. 


Erysiphe lamprocarpa Lev. 
Napanoch, Ulster county, on leaves and stems of Ger- 
ardia quercifolia Pursh (Aureolaria glauca (Eddy) 
Raf.) H. D. House, August 19-21, 1921. 


Aecidium Dicentrae Trel. 


mie Capnorchis ‘Cucullarta )(L.). Planch. VanCort- 
landt Park, New York City, Percy Wilson 52, April 20, 1915; 
Williamsbridge, no. 230, April 28, 1916. 


Cintractia caricis (Pers.) Magn. 


To the list of host species for this smut given in the North 
Amerncans Mora (vol. 7) 9p. 33,'.34). may) be added’ Carex 
tonsa (Fernald) Bicknell. Karner, Albany county, Peck. On 
Carex limosa L., the smut has been collected by Peck at 
Sevey, St Lawrence county. Most of the reports of this smut 
OD tare se strictal, bam. doubtless refer ste Carex 
strictior Dewey, as the latter sedge is distinguished by 
Mackenzie, the true Carex stricta Lam. being apparently 
restricted in range in this State to Long Island. 
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Cintractia subinclusa (Korn.) Magn. 
On Carex monile, Newcomb, Essex county, Dr C. H. 
Peck..On Carex utriculata, (Lake Sallie, Mssexicommey: 
Peck. Determined by Dr H. S. Jackson. 


Cintractia Taubertiana (P. Henn.) Clinton 
On Rynchospora gusca, (L.) Aity dy). Sandiakey yi. aes 
selaer county and Riverhead, Suffolk county, collected by Dr C. 
i) secre. Determined by Uri. 5. Jacksom 


Doassansia opaca Setch. 

On leaves of Sagittaria latifiotia ,Walldoyy gee 
Schuyler: county. Dr C. H. Peck. Determined by Dr aie, 
Jackson. 

Coniophora sistotremoides (Schw.) Massee 

Near Albany, on decorticated and partially decayed limbs of 

Pyrus Malus LL. A..D. Flouwse, November 20, 997 


Corticium arachnoideum Berkeley 
Near Albany; overspreading and seemingly parasitic on 
Hypochnus isabellinus, on, fallen limbs of, Magna 
strop us iE). douse, October 1s iuroro 


Corticium bicolor Peck 
Oneida, Madison county; on, fallen bark of (Pima 
Strobus L. A.D, House, November 25, 1013. 


Corticium confluens Fr. 


Albany, on dead branches of Opulaster opulifolius 
(L.) Kuntze> A. D. House; November 15 and 22, 1019; and on 
dead branches of Alnus serrulata Willd., November 8, 1919. 


Corticium galactinum (Fries) Burt 
Oneida,” Madison ‘county,; on (dead trunk’ (08) Fae 
laricina (DuRov) Kochi f.D. House,” May 20, 19re 


Corticium vellerum Ell. & Cragin 
Ottawa, Canada, on dead willow (Salix, sp.). J. M. Macoun 
281, October 2, 1897. 


Dicaeoma calthae (Grev.) Kuntze 
(Puccinia calthae Grev.) 
Bonaparte swamp, Lewis county, on leaves of the marsh mari- 
gold, Caltha palustris) L., AD. House, June 2279 ee 
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collections of this rust in the state herbarium are from Cattaraugus, 
Fulton, Albany, Tompkins and Herkimer counties. 


Dicaeoma hieraciata (Schw.) Arthur & Kern 
(Puccinia patruelis Arth.; P. hieraciata Jackson) 

Pycnia and aecia on leaves of Nabalus albus (L.) Hook. 
Bonaparte swamp, Lewis county. H. D. House, June 23. Aecia 
have also been collected in this State on Lactuca virosa L, 
me canadensis ul. anuul. hirsuta Mublicand previ- 
ously reported as Puccinia Opisu. 

Phe tcual stare occurs /Onn Widt eae tb rindive sce ts) Cr 
Saou neato Catan, "ses oe prem oe rrLyrdnd) Gir 
sparganioides, and has been collected in New York only on 
Peesparer ahi oidé s., 


Dicaeoma iridis (DC.) Kuntze 
Uredo stage common on Iris versicolor L., Bonaparte 
swamp, Lewis county, H. D. House, June 22. Also collected on same 
host at Tupper Lake, Franklin county ; Panther lake, Oswego county ; 
Kirkland, Oneida county; and Lakeport, Madison county. 


Dicaeoma Lysimachiae (Schw.) Kuntze 
(P. Limosae Magn.; P. lysimachiata (Link) Kern) 

Aecial stage on the leaves of Lysimachia thrysiflora 
L. Bonaparte swamp, Lewis county, H. D. House, June 22. Also 
collected at Harrisville, by Doctor Peck, on the same host. Other 
closely related species upon which the aecial stage of this rust have 
pect. round in this State,are: \Juysimachia quadritolia, 
iin cer ce si nisi( 1) Baba. 

he teltal stace occurs upon Carex arataliC  btiaon- 
nescens and C. limosa, of which only the last occurred at 
Bonaparte swamp in company with the aecial host species. | 


Dicaeoma minutissimum (Arthur) Kuntze 
(Puccinia minutissima Arth.) 

Aecia on leaves of Decodon verticillata (L.) Ell, 
Bonaparte swamp, Lewis county, June 22. The telial stage of the 
rust was found close by on old leaves and culms of Carex 
lasiocarpa Ehrh. (C. filiformis Am. Auth.) 


Dicaeoma violae (Schum.) Kuntze 
(Puccinia violae DC). 
Oni leaves\vof ) Viola iscabriuscula Schw., o(aecia), 
Oneida, Madison county, H. D. House, May 24. 
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Glenospora melioloides Curt. 
Albany, on leaves of Galax aphylla L., offered for sale in 
the form of wreaths, etc., during the holiday season. H. D. House, 
January 2, 1921. 


Dicaeoma Cicutae (Lasch) Kuntze 


Woodville, Jefferson county, on leaves of Cicuta maculata 
Die. Ef ouse june 2A O27. 


Dicaeoma Cnici (H. Mart.) Arthur 


Newcomb, Essex county, on leaves of Cirsium lanceo- 
lia tom: (CL) Bills: FD. Prouse, Avousti tmosg: 


Dicaeoma Polygoni-amphibi (Pers.) Arthur 
I. on leaves of Geranium maculatum L., Catskill, Greene 
county, H. D. House, May 21, 1921. This collection was made in 
a moist upland wood, where the only species of Polygonum was 
P. virginianum L., but the locality was not visited later to 
ascertain if that was the alternate host. 


Dicaeoma Veratri (DC.) Kuntze 


Near Oneida, in Oneida county, on leaves of Veratrum 
Viimdied € 7D) Fou): tunel soi er, 


Dicaeoma Trientalis (Tranz.) Arthur & Kern 
(Puccima Trientalis House) 

I, on Trientalis borealis Rai (Uf, americana ieee 
Newcomb, Essex county, H. D. House, June 10, 1921. II1. on 
dead leaves of Carex paupercula Michx,, same ec 
June 10, 1921. IJ & III. on same host at same station, August 10, 
1921, and at Long lake, Hamilton county, August 11, 1921. 


Diaporthe euspina C. & E. 

On dead stems of Chenopodium ambrosioides L, 
Orient, Long Island, Roy Latham, March 1919. Determined by 
Dearness. 

Diatrypella verruciformis (Ehrh.) Nke. 

On dead stems of Myrica carolinensis Mill, near 
Orient, Long Island, Roy Latham, December 1919. Determined by — 
Dearness. 
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Gibberella pulicaris (Fr.) Sacc. 


On old stalks of Zea Mays L., Orient, Long Island, Roy 
Latham, July 22, 1919. Determined by Fairman. 


Melanconiella decorahensis Ellis 


On dead branches of Betula populifolia Marsh., Orient, 
T.ong Island, Roy Latham, March 1919. Determined by Dearness. 


Dicaeoma cyperi (Arthur) Kuntze 
(Puccinia cypert Arthur) 
Telial stage on Cyperus Grayi Torrey, Bay View, town of 
Southold, Long Island, Roy Latham, September. Also on Cy- 
perus strigosus L. at Orient in I915. 


Dicaeoma majanthae (Schum.) Arthur 
Aecial stage on Polygonatum biflorum (Walt.) Ell, 
Orient, Long Island, Roy Latham, May 30. Previously reported 
from Southold on Vagnera racemosa (L.) Morong. 


Uredinopsis mirabilis (Peck) Magnus 

II, III, on fronds of Onoclea sensibilis L., Gardiner’s 
Island, Roy Latham, August 1919. On fronds of Lorinseria 
areolata (L.) Presl., at Greenport, Latham, August 1920. 
The aecial stage (Peridermium balsameum Peck) occurs upon 
Abies balsamea (L.) Mill. a host tree, not known to occur 
on Long Island. It has also been collected by Peck,on Anchistea 
virginica (L.) Presl. at Manor, Long Island. 


Nigredo hedysari-paniculati (Schw.) Arthur 
(Uroimyces hedysari-paniculati Farlow) 
On leaves of Meibomia Dillenii Darl., at Bay View, 
town of Southold, Long Island, Roy Latham, August 21. 


Glomularia lonicerae (Peck) comb. nov. 
(G. corm var. lonicerae Peck) 

On living and languishing leaves of Lonicera canaden- 
sis Marsh., near Taborton, Rensselaer county, H. D. House, June 
30, 1921, and at Newcomb, Essex county, on the same host, July 20, 
1921. ‘The type collections were made by Doctor Peck at Long lake 
and Aiden Lair. ; 
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Hypochnus granulosus (Peck) Burt 


Near Albany, on fallen branches of Pinus rigida, H. D. 
House, October 20, 1919. 


Hypochnus rubiginosus Bres. 


Napanoch, Ulster county, on decayed branches and débris on the 
ground in woods, H. D. House, October 5, 1919. 


Hypochnus subvinosus Burt 


Near Albany, on dead bark of Pinus Strobus L. A.D. 
House, October 15, 1919. 


Leptosphaeria Crepini (Westd.) Karst. 

On spikes of Lycopodium annotinum Ly) which 
seem to have been aborted and killed by the fungus, near Newcomb, 
Essex county, H. D. House, July 15-30, 1921. Previously collected 
by Doctor Peck on this host on Mount Marcy and Mount Skylight. 


LEUCOLOMA Fckl. Symb. 317. 1869 


Pezazas Sect. Mamaria Pr. Syn. Myo 22 dewnoee 
Humaria Sacc. Syll. 8: 118. 1880 
Pseudombrophila, Coprobia and Discinella Boud. 


The generic name Leucoloma appears to possess priority 
over Humaria, and several New York species in the state 
herbarium may be transferred to this name. 

Leucoloma adusta (C. & P.) comb. nov. Peziza adusta 
ae. ee A Ve oe em ecn, 

Leucoloma deligata (Peck) comb. nov. Peziza deligata 
Peck: Hum aria e14,om. ta parc. 

Leucoloma echinosperma (Peck) comb. nov. Peziza (Hu- 
Murcia) ecnrnos pe nim a Peck: 

Leucoloma gallinacea (Pec) comb. nov. ,Peziza’ Qagiae 
nacea’ Peck; Humaritajoallimaces wa) 

Leucoloma Gerardi (Cooke) comb. nov. Peziza Gerardi 
Cooke: (Humaria “ret andi. Sace 

Leucoloma hydrophila (Peck) comb. nov. Peziza hydro- 
phida Peck Hin matia iti dre pir a sace 

Leucoloma Peckii (House) comb. nov. Humaria Peckii 
House. 


- Lophodermium sphaeroides (A. & S.) Duby 
On fallen leaves of the Labrador tea, Ledum groenlandi- 
cum Oeder, Bonaparte swamp, Lewis county, H. D. House, June 
23. Also collected by Doctor Peck at Sandlake, Rensselaer county. 
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Marasmius campanellus (Peck) Atk. & House 

On dead twigs of Arbor Vitae, Thuja occidentalis L, 
in Bonaparte swamp, northern Lewis county, H. D. House, June 22, 
and at Newcomb, Essex county, July 20. This curious little Agaric. 
typically a Marasmius in texture, but with a densely hirsute 
pileus, appear to be quite common on dead twigs of Arbor Vitae 
which are still attached to the tree or on branches and twigs lying 
loosely upon the ground, throughout the cold cedar swamps of 
central and northern New York. 


Melampsorella elatina (A. & S.) Arthur 


Abundant on the dwarfed needles of ‘‘ witches brooms,” which it 
causes on the balsam fir, Abies balsamea (L.) Mill. Newcomb, 
Essex county, H. D. House, July 21, 1921. Not uncommon in 
Essex, Hamilton and Greene counties, but the alternate stage on 
Cerastium arvense, appears to have been collected in this 
State only at Poughkeepsie, many years ago by Gerard. 


Melampsoropsis abietina (A. & S.) Arthur 


II and ITI, on leaves of Labrador tea, Ledum groenlandi- 
cum Oeder, Bonaparte swamp, Lewis county, H. D. House, June 
22. Not previously reported from this State, and the aecial stage. 
Peridermium abietinum Thum., occurring on Picea mariana. 


P. rubens and P. excelsa, has not been collected in New 
York. 


Melampsoropsis chiogenis (Dietel) Arthur 

On the under surface of leaves of the creeping snowberry, 
Chiogenes hispidula (L.) A. Gray. Bonaparte swamp, 
Lewis county, H. D. House, June 22. The upper surface of the 
infected leaves are conspicuously yellow, and this serves as a ready 
means of finding what is otherwise a very inconspicuous and rare 
rust. It has been reported from North Elba by Kauffman (N. Y. 
State Mus. Bul. 179, p. 85. 1915) as Chrysomyxa chio- 
genis Dietel. 

The adjacent conifers were Pinus Strobus, Larix lari- 
cina,: Abie sibalsaimea),: Pijceja mariana, and) Picea 
rubens, while Tsuga canadensis occurred within 200 
yards on an adjacent slope. The aecial stage is suspected to occur 
upon the cones of one of the species of Picea. 
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Melampsoropsis ledicola (Peck) Arthur 
(Peridermium decolorans Peck) 
Newcomb, Essex county, on needles of Picea mariana 

(Mall;)' Bo SocP.) and Picea canadensis (VAI) Eiaeaee, 

H. D. House, July 28, 1921. This rust is found generally distri- 

buted throughout the Adirondack region in most swamps where 

spruce and Labrador tea (Ledum groenlandicum) occur 
together, and also locally elsewhere across the State. 


Melampsoridium betulae (Schum.) Arthur 

On leaves of the gray birch, Betula populifolia 
Marsh., Averill Park, Rensselaer county, H. D. House, October 
3. Practically every leaf on a small tree, about 2 inches in 
diameter, was found to be heavily infected. ‘The tree grew 
almost in the shade of a white pine, and a few hemlocks and 
pitch pines grew within a short distance. The aecial stage of 
this rust occurs upon Larix laricina, a species which 
is not known to occur within a mile of this spot. No infection 
was found on any of several other gray birches close by. 


Metasphaeria Peckii (Speg.) Sacc. 
(Sphaerella Peckii Speg.) 

On fallen leaves of June berry, Amelanchier spicata 
(Lam.) C. Koch, near New London, Oneida county, H. D. House, 
May 17, 1921. Peck’s original collection of this from near 
Albany contains what appears to be leaves of both A. 
spicath “and Aycan aide iene : 


Micropuccinia conglomerata (Strauss) Arthur & Jackson 
(Piccinia‘nardosmiae E.'& Bb) 

On leaves of Petasites palmata’ (L.) AlGray, aia. 
Newcomb, Essex county, H. D. House, June 15 and July 21, 
1921. This rare rust has not heretofore been reported from 
New York, and Doctor Arthur states that it has been found 
only at the following American stations: Vermillion Lake, 
Minn., Stittsville and Nipigon River, Ontario and Glacier, 
British Columbia, all on the same host. In Europe it is 
recorded as occurring upon several species of Senecio, 
Cacalia,Adenostylis and Homogyne. 
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Dicaeoma orbicula (Peck & Curt.) Kuntze 
(Puccinia orbicula Peck & Curt.) 

On leaves of Nabalus albus (L.) Hook., Pecksport, 
Madison county, H. D. House, May 26, 1921. Also represented 
in the state herbarium by collections from Erie, Onondaga, 
Lewis, Schuyler and Herkimer counties. 


Micropuccinia porphyrogenita (Curt.) Arthur & Jackson 
(Puccinia acuminata Peck) 

On’ leavesof ‘dwarf cornel) Cornus ‘canadensrs’ L.,, 
Newcomb, Essex county, H. D. House, July 28, 1921. This rather 
uncommon rust has been collected at North Elba and ‘Sandlake 
by Doctor Peck, and at Sylvan Beach, Oneida county, by the 
writer. 

Microsphaeria diffusa C. & P. 

Karner, Albany county on leaves of bush clover, Lespe- 
hea oa pita tay Michx; HH. D., House, Septenber 12,1919. 
A common leaf fungus on Meibomia canadense, and 
ee EnOWa On i jLativy pus. -ochroleucys and jods. 
Meet otto lis. 


Nigredo houstoniata (Schw.) J. Sheldon 


On leaves of Houstonia coerulea L., Newcomb, 
Essex county, H. D, House, July 17, 1921. 


Melampsoropsis empetri (Pers.) Arth. 


Summit of Mount Marcy, on leaves of Empetrum 
emi is. Dy louse, August )s5,' 1921. > Collectedy by 
Doctor Peck on Mount Skylight. 


Microsphaeria Russellii G. W. Clinton 
Oneida, Madison county, on leaves and stems of Oxalis 
cymosa Small, H. D. House, October 18, 1921. On same host, 
Newcomb, Essex county, August Io, 1921. Other collections 
are Argusville, Peck; Poughkeepsie, Gerard; Buffalo, Cligton; North 
Greenbush, Peck. 


Nigredo Howei (Peck) Arthur 
On Asclepias Syriaca L. New London, Oneida 
county, H. D. House, September 14, 1921; Oriskany Falls, 
Oneida county, September 16, 1921; Woodville, Jefferson county, 
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September 10, 1921; Lewis Point, Madison county, September 
E2) 19210 | 

On Asclepias incarnata ,L.. Lewis: Point, Madison 
county, H. D. House, September 12, 1921. 

During several seasons that the writer has been interested 
in rusts, search had been carefully made for this species, but 
until 1921 unsuccessfully. During the season of 1921, however, 
this rust was universally present on almost every clump of 
milkweed throughout central New York. In many cases the 
infection was so complete that the rust could be detected from a 
considerable distance. 


Nigredo Junci-effusi (Sydow) Arthur 
Napanoch, Ulster county, on Juncus effusus LL) AD, 
House, August 19-21, 1921. 


Nigredo piriformis (Cke. & Peck) Arthur 
On Acorus Calamus L., Woodville, Jeterson couary: 
H. D. House, September 10, 1921. Lewis Point, Madison county, 
September 12, 1921. Pecksport, Madison county, September 
16, 1921. 
Like Nigredo Howei, this rust occurred during the sea- 
son of 1921 in unusual abundance. 


Nyssopsora clavellosa (Berk.) Arthur 
Newcomb, Essex county, on leaves of Aralia nudicaulis 
L. -H. D. House, August 10, 1921, and on the same host at Long 
Lake, Hamilton county, August II, 1921. 


Micropuccinia ornata (Arth. & Holw.) Arth. & Jackson 


Woodville, Jefferson county, on Rumex Britannica L. 
H. D. House, September 10, 1921. 


Micropuccinia recedens (Sydow) Arth. & Jackson 


On Senecio aureus L.,, Arkville, Delaware county. Farey 
Wilson, 117, July 25, 1915; Williamsbridge New York City, no. 303, 
June 2, 1916. 

Mollisia Iridis (Rehm) Sacc. 

South Bay, Madison county, on languishing leaves of Iris 
versicolor) Li. AH. D.’ House; September 16.4 | Determined hy 
Dr F. J. Seaver, who states that ‘“‘the apothecia are more superficial 
than those of European specimens.” 
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Otidea grandis (Pers.) Rehm 


On ground in woods. Newcomb, Essex county. H. D. House, 
July 28. Determined by Dr F. J. Seaver. 


Pyrenopeziza subatra (C. & P.) Sacc. 


Lake Bonaparte, Lewis county, on dead stems of Decodon 
WMenmi@crlenatws CL.) Ell A.D. House, June>23,) Determined 
by Dr F. J. Seaver. 

Peniophora cinerea 


Most of the resupinate members of the Thelephoraceae appear to 
have no definite host relationships, but are merely saprophytic upon 
any convenient material. Recent collections of the common Penio- 
phora cinerea have been made upon dead branches still 
attached to the parent plant, in moist shaded places, of the follow- 
ing species: 

Rubus strigosus Miche. 

Alnus serrulata Willd. 

Viburnum dentatum L, 

Ilex verticillata (L.) Gray 

Vitis aestivalis Michx. 

On fallen branches of the following: 


Hicoria alba (L.) Britton 

Prunus serotina Ehrh. 

Prunus pennsylvanica L. f. 
Amelanchier canadensis (L.) Medic. 
Cornus florida L. 

Corylus americana Walt. 

Ulmus americana L. 

Acer spicatum Lam. 


Peniophora incarnata Fries. 


Near Albany, on dead branches of Quercus ilicifolia 
Wang. and dead branches of Opulaster opulifolius (L.) 
Kuntze, H. D,. House, November 15 and 23, 19109. 


Peniophora Eichleriana Bresadola 


Bergen swamp, Genesee county, on decayed and fallen branches 
Cee e verry tani i Fe bemeses Auoust, 23, 1018: 


Peniophora sera (Pers.) Burt 
Lyndonville, Orleans county, C. E. Fairman, November 1, 1910. 


Phyllachora agrostidis Orton 


On leaves of Agrostis alba. Orient, Long Island, Roy 
Latham, no. 610, October 18, 1914. Determined by Dr C. R. Orton. 
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Phyllachora graminis (Pers.) Fckl. 

On leaves of Elymus virginica. Catskill, Peck. On 
leaves of Elymus canadensis, Albany, Peck. On leaves 
of Agropyron repens, Sylvan Beach, Oneida county, House. 
On leaves of oT riticum ‘repens, (West wAlbany ean, 
Determined by Dr C. R. Orton. 


Phyilachora elymi Orton 
On leaves of Elymus virginica, North Bay, Oneida 
county, House. Determined by Dr C. R. Orton. 


Phyllachora vulgata Theiss. & Sydow. 

On . leaves) of Muhlenbergia. .mexicana, gions 
Greenbush, Peck. On leaves of Muhlenbergia glom- 
erata, Karner, Peck... Determined by Dr C. R. Oriana 
M. racemosa, Newcomb, Essex county, H. D. House, August 


4; 1O2t. 


Phyllachora luteo-maculata (Schw.) Orton 


On leaves of Andropogon furcatus, Karner, Albany 
county, Peck. Determined by Dr C. R. Orton. 


Phyllachora puncta (Schw.) Orton 


On leaves of Panicum latifoltum, Yaphankyioge 
Island, Peck. On leaves of Panicum Wrightiana ma, 
Southold, Latham, no. 611, November 4, 1914. On leaves of Pan - 
icum clandestinum, Wading River, Peck; Hempstead, 
House. Qn leaves of Panicum dichotomum, Shokan 
Peck. Determined by Dr C. R. Orton, 


Sorosporium syntherismae (Peck) Farl. 

On the inflorescence of Cenchrus pauciflorus Benth. 
(C. carolinianus Auth.), Karner, Albany county and Port Jervis, 
Sullivan county, Dr C. H. Peck. The host plant for this smut in 
New York has been commonly referred to Cenchrus tri- 
buloides, a species of the southern Atlantic coastal region. 


Urocystis occulta (Wallr.) Rab. 
On cultivated rye, Secale cereale L., near Albany, H. W, 
Firch, August 3. 
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Ustilago neglecta Niessl. 


On the spikelets of Chaetochloa lutescens (Weigel) 
Stuntz (Chaetochloa glauca). Westport, Essex county; Menands 
and Bethlehem, Albany county, Dr C. H. Peck. Determined by Dr 
H. S. Jackson. 


Ustilago levis (Kellerm. & Swingle) Magn. 
On the spikelets of cultivated oats, Avena sativa L. Wood 
farm, North Elba, Essex county. Dr C. H. Peck, August. Deter- 
mined by Dr H. S. Jackson. 


Pucciniastrum agrimoniae (Schw.) Tranz. 

Near Cambridge, Washington county, on leaves of Agrimonia 
hirsuta (Muhl.) Bickn.. \H»'D.; House, September 17. The 
collections of this rust in the state herbarium indicate the following 
distribution by counties: Albany, Saratoga, Washington, Rensselaer, 
Oneida, Madison, Ulster, Queens and Suffolk. 


Pucciniastrum potentillae Kom. 


On leaves of Sibbaldiopsis tridentata (Soland.) 
Rydb. (Potentilla tridentata Soland.), near Elizabethtown, Essex 
county, H. D. House, September 16. 

This rust has also been collected on the same host at Berlin 
mountain, Rensselaer county, by W. G. Farlow, September 1901; 
and at Black mountain, Washington county, by S. H. Burnham, 
August 19, 1909. At Elizabethtown the infected plants grow in an 
open barren field with numerous clumps of Juniperus sib- 
irica, and in the adjacent woodland there are white pine, hemlock, 
balsam fir and white spruce. 


Ramularia multiplex Peck 


Newcomb, Essex county, on leaves of Oxycoccus Oxy- 
coccus (L.) MacM. (Vaccinium Oxycoccus L.), H. D. House, 
July 28. The type of this parasitic fungus was collected by Dr C. H. 
Peck at Caroga, Fulton county, on the same host. The infected 
leaves turn a bright pink or reddish color, or when only a portion 
of the leaf is infected, there is a yellow band between the unaffected 
portion and the reddish infected part. 


Septoria agrimoniae Roum. 


Newcomb, Essex county, on leaves of Agrimonia grypo- 
~sepala Wallr., H. D. House, August 11, 1921. 
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Peronospora pygmaea Ung. 


Wemple, Albany county, on leaves of Anemone pennsyl- 
vanica L. H.D. House, May 18, 1921. 


Venturia Dickiei DeNot. 


Newcomb, Essex county, on leaves of Linnaea ameri- 
cana Forbes. A: D. House, June 6-14, 1921: 


Septoria aquilegiae Penz. & Sacc. 


Bonaparte swamp, Lewis county, on living leaves of Aqui- 
legia canadensis L., ff; D, House, June 22. 


Septoria corylina Peck 


Newcomb, Essex county, on leaves of Corylus cornuta 
Marsh. (C. rostrata Ait.), H. D. House, July 27. 


Septoria Ludwigiae Cooke 
On, leaves of -Ludwigia sphaerocarpa.,’ Pie 
chester county, C. S, Sheldon, August 1902. Frequent in many 
parts’ of the State on leaves of Isnardia palustris 
(Ludwigia palustris Ell.), and collected once on Ludwigia al- 
ternifolia L., at Menands, Albany county, by Dr’C. il Weds 


Septoria osmorrhizae Peck 
Lake Bonaparte, Lewis county, on leaves of Osmorrhiza 
Claytoni (Michx.) Clarke, H. D. House, June 22. Also col- 
lected by Peck at Lowville, Lewis county, and at Schoharie, (type) 
by Peck, and near Albany by House. 


Stereum gausapatum Fries 


Near Wemple, Albany county, on bark of dead standing trunk 
of white oak, Quercus ialba L., H. D. House, September 75, 
IQIQ. | 

Stereum Murrayi (B. & C.) Burt 

Near Cohasset on Fourth lake, Herkimer county, on dead branches 
of) Breit ula“ latea  Michx. 1.;\H.) DD: House, August Pi gor, 
also near Oneida, Madison county, on dead trunk of Betula 
lutea, May 13, 19109. 


Stereum ochraceo-flavum Schw. 
Albany, on dead branches of Betula populifolia 
Marsh., H. D. House, November 30, 1919; and on dead branches of 
Ouerens ilicitolia Wane) November a7) 4070 
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Stereum purpureum Pers. 


Oneida, Madison county, on dead stump of some hardwood tree. 
H. D. House, November 25, 1918. 


Stereum rameale Schw. 

Oneida, Madison county, on fallen trunk of Betula lutea 
Michx. f., H. D. House, May 13, 1918; and on Alnjius serru- 
lata Willd., Albany, November 8, 1919; on Alnus’ serru- 
lata Willd. near Napanoch, Ulster county, October 6, 1919. 


Uredo Bigelowii (Thum.) Arthur 
(Melampsora Bigelowii Thum.) 

II and III, on leaves of Salis pyrifolia Anderss., Bona- 
parte swamp, Lewis county, H. D. House, June 22. A new host 
species for this common rust in New York. The aecial stage on 
Larix laricina (DuRoi) Koch, was also collected at Bona- 
parte swamp, on the same date. ) 


Ustilago Heufferi Fckl. 
(U. erythronii G. W. Clinton) 
Near Oriskany Falls, Oneida county, on living leaves of Ery- 
thronium americanum Ker. H. D. House, May 26. 


Venturia compacta Peck 
Newcomb, Essex county, on leaves of Oxycoccus Oxy- 
coccus (L.) MacM., H. D. House, July 24. This constitutes a 
new host for this fungus in this State. All the several other col- 
lections in the state herbarium are on Oxycoccus macro- 
Gat pris Ait.) Pers. 


Pezicula fasciculata (Tode) comb. nov. 


Tubercularia fasciculata Tode, Meckl. Fungi, 1790; Peziza 
farprned rers.;;rhezreulatcarpinea ‘Tal: 


On dead branches of Carpinus caroliniana. Fish 
Creek, Oneida county, H. D. House, September 1918. 


i 
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Actaea alba f. rubracarpa, 40 
Actaea rubra f. neglecta, 21 
Additions to the herbarium, 7 
Aecidium dicentrae, 81 
Agalinis purpurea f. albiflora, 55 
tenuifolia f. albitlora, 62 
Agastache Foeniculum, 21 
urticifolia, 27 
Agropyron pseudorepens, 38 
Allodus tenuis, 80 
Alopecurus aristulatus, 56 
Alsine canadensis, 57 
Alternaria solani, 79 
Amaranthus pumilus, 56 
Anchistea virginica, 49 
Andropogon scoparius, 13 
Anemone cylindrica, 35 
virginiana f. rubrasepala, 26 
Aquatic plants, collected near Wood- 
ville, Jefferson county, 31 
Aquilegia canadensis f. albiflora, 48 
Arabis viridis, 14 
Arctium lappa, 54 
minus, 41 
Arctostaphylos Uva ursi, 34 
Aristida tuberculosa, 56 
Asclepias intermedia, 14 
pulchra f. albiflora, 61 
Asplenium ebenoides, 52 
Aster Claytoni, 53 
laevis var. concinnus, 15 
linariifolius, 14 
nemoralis, 23 
novae-angliae f. geneseensis, 40 
novaeangliae f. rosarius, 30 
novi-belgi, 53 
persaliens, 14 
Pringlei, 50 
roscidus, 21 
Tradescanti var. saxatilis, 27 
violaris, 53 


Betula coerulea, 15 
Blephariglottis blephariglottis — var. 
halopetala, 45 
lacera f. elongata, 15 
psycodes f. albispicata, 19 


Blephilia hirsuta f. albiflora, 46 
Boehmeria Drummonrdiana, 39 
Botrychium matricariae, 30 
Lunaria var. onondagense, 47 
obliquum f. dissectum, 36 
Botrychium obliquum var. oneidense, 
I5 
simplex, 21 
Botryosphaeria fuliginosa, 71 


Calamagrostis Pickeringii, 24 
Calluna vulgaris, 51 
Camarosporium metabliticum, 71 
Campanula rotundifolia f. albiflora, 
21 
Campe stricta var. taurica, 60 
Carex, species collected at 
coinb, 22 
Carex abacta, 27 
angustior, 42 
Baileyi, 27 
Bebbii, 38 
Bicknellii, 15 
castanea, 30 
conoidea, 15 
convoluta, 38 
cryptolepis, 28, 36 
Deweyana, 37 
exilis, 33 
Frankii, 46 
glaucoidea, 16 
grisea, 40 
gynocrates, 33 
Hassei, 19 
Howeli, 42, 49 
incomperta, 42, 50 
interior, 49 
Kneiskernii, 22 
laxiflora var. gracillima, 16 
laevivaginata, 41 
lenticularis, 21, 27 
leptonervia, 16, 35 
leucorum, 41 
normalis, 16, 38 
prasina, 37 
radiata, 16, 33, 37 
retroflexa, 16 
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Carex (continued) 
rosaeoides, 42 
rugosperma, 41 
Sartwellii, 38 
scoparia var. tessellata, 49 
spicata, 26 
Sprengelii, 31 
stricta, 61 
strictior, 60 
substricta, 35 
tenuiflora, 21 
tetanica, 38 
tonsa, 16, AI 
trisperma var. Billingsii, 38 
vagcinata,s’ 33 
viridula, 22, 28 
Centaurea nigra var. radiata, 56 
Cercospora caricis, 71 
cerasella, 71 
cypripedii, 81 
galii, 71 
gentianiae, 81 
granuliformis, 81 
kalmiae, 71 
lespedezae, 72 
menispermii, 71 
sagittariae, 72 
tabacina, 71 
Chaetochioa viridis var. 
Hii.) 20 
Check list of the ferns and flowering 
plants of New York, 11 
Chestnut blight, 8 
Cintractia caricis, 81 
subinclusa, 82 
Taubertiana, &2 
Cirsium arvense, 22 
discolor f. albiflorum, 55 
Cladosporium aphidis, 72 
gloeosporioides, 71 
Coccomyces coronatus, 77 
Comandra livida, 23 
Comarum palustre var. villosum, 32 
Coniophora byssoidea, 81 
Coniophora olivacea, 8&1 
sistotremoides, 82 
Contributions, 7 
Corispermum hyssopifolium, 40 
Cornus Amomum, 57 
Baileyi, 32 
canadensis f. elongata, 23 


Weinman- 


Corticium arachnoideum, 82 
bicolor, 82 
confluens, 82 
galactinum, 82 
vellerum, 82 

Crataegus, 63 

Crataegus Brainerdii var. 

tonii x succulenta, 65 

calpodendron, 65 
calpodendron x punctata, 65 
chrysocarpa, 64 
chrysocarpa x macrosperma, 64 
chrysocarpa x punctata, 64 
coccinea var. Ellwangeriana, 64 
coccinea xX macrosperma, 65 
coccinea x pruinosa, 65 
crusgalli x succulenta, 63 
macrosperma x pruinosa, 64 
macrosperma x punctata, 64 
pruinosa x punctata, 64 
pruinosa x straminea, 64 
punctata x succulenta, 63 
straminea x Bissellii, 63 
succulenta var. macrantha, 65 
succulenta x rhombifolia, 65 

Cylindrosporium clematidis, 72 
toxicodendri, 72 

Cyperus dentatus, 28, 57 

Cypripedium acaule f. albiflorum, 47 
arietinum f. albiflorum, 48 
reginae f. album, 37 


Eggles- 


Darluca filum, 73 
Denslow, Dr H. M., Plants collected 
in Delaware county, 19 

Dentaria diphylla x maxima, 44 
laciniata x diphylia, 44 
laciniata x maxima, 44 
maxima, 52 

Diaporthe aorista, 73 
euspina, 84 

Diatrype albopruinosa, 72 
stigma, 72 

Diatrypella Frostii, 72 
missouriensis, 73 
verruciformis, 84 

Dicaeoma calthae, 82 
cnici, 84 
cicutae, 84 
cyperi, 85 
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Dicaeoma hieraciata, 83 
iridis, 83 
lysimachiae, 83 
majanthae, 85 
minutissimum, 83 
orbicula, 89 
polygoni-amphibi, 84 
trientalis, 84 
veratri, 84 
violae, 83 
Dinemasporium hispidulum, 73 
Diodia teres, 57 
Doassansia opaca, 82 
Doellingeria umbellata var. oneidica, 
46 
var. pubens, 23 
Draba caroliniana, 57 
Dracocephalum, 66 


Echinochloa crusgalli var. 
auxil, 42 
Walteri, 31 
Eleocharis annua, 58 
interstincta, 40 
palustris var. major, 33 
reclinata, 43 
Elymus hirsutiglumis, 16 
Endothia parasitica, 8 
Entomosporium maculatum, 74 
Entyloma lineatum, 73 
Epicoccum vulgare, 73 
Equisetum laevigatum, 47 
praealtum, 38 
Erysiphe lamprocarpa, 81 
Erythronium albidum, 20 
Eupatorium trifoliatum, 16 
Euphorbia dentata, 39 
Ipecacuanhae, 57 
Eutypella radula, 73 


Fenestella fenestrata, 73 
vestita, 73 
Ferns and flowering plants of New 
York; check list of, 11 
Festuca rubra, 33 
Florida plants; 
LaForce, 10 
Froelichia gracilis, 39 
Fungi; new or noteworthy species 
eee 70 


collected by Miss 


Mich- 


Fungi; new to the state herbarium, 
12 
Fungi; notes on, VIII, 80 


Galeopsis Tetrahit, 30 
Galeorchis spectabilis f. Gordinierii, 
50 
Gaura coccinea, 40 
Gentiana clausa, 18 
Geranium maculatum f. albiflorum, 
48 
Robertianum f. albiflorum, 54 
Gibberella pulicaris, 85 
Glenospora melioloides, 84 
Gloeosporium caryae, 74 
hydrophylli, 74 
polygoni, 74 
Glomularia lonicerae, 85 
Gnaphalium obtusifolium var. 
leri, 70 
Gnomonia papillostoma, 74 


Hel- 


Hainesia rhoina, 74 

Haplosporella dulcamara, 75 

Harknessia foeda, 75 

Helianthus decapetalus, 70 
subrhomboideus, 39 

Heliopsis scabra, 23 

Heterosporium gracile, 75 

Hibiscus Moscheutos f. Peckii, 54 

Hieracium Pilosella, 52 

Honkenya peploides var. robusta, 56 

Hudsonia ericoides, 57 

Humaria, 86 

Hypericum majus, 51 

Hypochnus granulosus, 86 
rubignosus, 8&6 
subvinosus, 86 

Hypopitys lanuginosa var. rosea, 69 

Hypoxylon fusco-purpureum, 75 


Ibidium cernuum var. ochroleucum, 
45 

Identifications, 8 

Ilex bronxensis, 30 

Investigations, 5 

Iris Pseudacorus, 52 


Juncoides intermedium var. echina- 
tum, 59 
Juncus Dudleyi, 33, 34 
inflexus, 43 
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Lacinaria spicata, 69 
Lactuca canadensis var. montana, 58 
LaForce, Miss; Florida plants col- 
lected by, Io 
Lathyrus myrtifolius, 32 
palustris, 32 
palustris var. linearifolius, 32 
palustris var. pilosus, 56 
Lectures, 9 
Leontodon, 68 
Leucoloma, 86 
Lepidium perfoliatum, 40 
Leptoloma cognatum, 38 
Leptosphaeria Crepiz:i, 86 
Leptostromella scirpina, 75 
Lilium philadelphicum, 16 
Limodorum tuberosum, 49 
tuberosum f. albiflorum, 47 
tuberosum f. latifolium, 51 
Limonium trichogenium f.  albi- 
florum, 54 
Linaria minor, 35 
Linnaea americana f. candicans, 34 
Linum sulcatum, 37 
Lithospermum luteum, 61 
Lobelia syphilitica f. albiflora, 55 
Local flora notes, VIII, 13 
Lonicera hirsuta, 22 
Lophodermium sphaeroides, 86 
Lupinus perennis, 16 
Lycopodium clavatum, 19 
clavatum var. brevispicatum, 28 
clavatum var. megastachyon, 42 
complanatum war. flabelliforme /f. 
Wibbei, 42 
inundatum, 23, 28, 34 
tristachyum, 2 
Lysias Hookeriana, 53 
Lysiella obtusata, 23 
Lysimachia terrestris x thrysiflora, 48 


Malva sylvestris, 52 
Marasmius campanellus, 87 
Megalodondia Beckii, 48 
Meibomia nudiflora f. Dudleyi, 52 
Melampsorella elatina, 87 
Melampsoridium betulae, 88 
Melampsoropsis abietina, 87 

chiogenes, 87 

empetri, 89 

ledicola, 88 


Melanconiella decorahensis, 85 
Metasphaeria complanata, 75 
Peckii, 88 
Microdiplodia populi, 75 
spiraeocola, 76 
Micropuccinia conglomerata, 88 
ornata, 90 
porphyrogenita, 89 
recedens, 90 
Microsphaeria diffusa, 89 
Russellii, 89 


'Mimulus alatus, 17 


ringens, 17 
Minuartia caroliniana, 57 
Michauxii, 34 
Mollisia iridis, 9o 
Mycosphaerella cruris-galli, 76 
lycopodii, 76 
oxycocci, 76 
polygonorum, 74 
Myriophyllum tenellum, 25, 28 
Myxosporium Ellisii, 76 


Neopieris mariana, 57 . 
Nepeta hederacea var. parviflora, 37 
Nigredo hedysari-paniculata, 85 

houstoniata, 89 

Howei, 89 

junci-effusi, 90 

piriformis, 90 
Nomenclatorial notes regarding cer- 

tain New York plants, 58 

Nymphaea rubrodisca, 33 
Nyssopsora clavellosa, 90 


Onobrynchis Onobrynchis, 20 
Onosmodium virginianum, 57 


Ophioglossum vulgatum f. pusillum, 


42 
Ophrys australis, 19 
convallarioides, 24 
Opuntia Opuntia, 53 
Orchids, collected at Newcomb, 24 
Origanum vulgare, 47 
Osteospermum, 63 
canadense, 63 
Otidea grandis, 91 
Oxalis Brittonae, 35, 43 
oneidica, 43 
ruta vig 


f 
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Panicularia melicaria, 36 
obtusa, 57 
septentrionalis, 28 

Panicum aculeatum, 46 
albemarlense, 49 
Lindheimeri, 33 

Parsonsia petiolata, 41 

Paspalum pubescens 

bergii, 39 

Peniophora cinerea, QI 
Eichleriana, 91 
incarnata, QI 
sera, QI 

Perkins, Dr Anne E.; Plants col- 

lected in Erie county, 20 
Peronospora pygmaea, 94 
Pestalozzia monochaetoidea var. para- 

sitica, 76 

Pezicula fasciculata, 95 

Philotria occidentalis, 55 

Phyllachora agrostidis, 91 
elymi, 92 
graminis, 92 
luteo-maculata, 92 
puncta, 92 
vulgata, 92 

Phyllosticta caryae, 77 
euttulata, 77 
iridis, 77 

Plants, check list of ferns and flower- 

ing, of New York, 11 

Plants new to the state herbarium, 11 

Poa saltuensis, 24 

Pogonia trianthophora, 52 
verticillata, 52 
Polygala paucifolia, 37 

" paucifolia f. alba, 17 
polygama f. albiflora, 45 
viridescens f. albiflora, 55 

Polygonum buxiforme, 36 


var. Muhlen- 


pennsylvanicum var. nesophilum, 54 ! 


Pontederia cordata, 61 

Prunus americana f. rosea, 17 

Publications, 9 

Pucciniastrum agrimoniae, 93 
potentillae, 93 

Pyrenopeziza subatra, 91 


~ Quercus rubra, 50 


Raimannia laciniata, 17 
Ramularia multiplex, 93 
occidentalis, 77 
Ranunculus alleghaniensis, 27 
Boraeanus, 52 
hispidus, 39 
longirostris, 31 
sicaeformis, 24 
Razoumofskya pusilla, 24 
Rhus copallina var. nesophila, 55 
Rosa blanda, 35 
rubrfolia, 43 
serrulata, 17 
Rubus odoratus f. albiflorus, 51 
permixtus, 29 
Randii, 29 
strigosus var. canadensis, 50 
strigosus var. heterolasius, 30 
Ruyschiana, 66 
parviflora, 66 


Sagittaria graminea, 54 
Salix balsamifera, 35 
pedicellaris, 29 
serissima, 35 
Sambucus canadensis, 41 
racemosa, 69. 
racemosa f. laciniata, 
Sanguisorba canadensis, 
Scirpus georgianus, 29 
lineatus, 39 
microcarpus var. Bissellii, 18 
subterminalis, 29 
Torreyi, 25, 29 
Senecio acreus x pauperculus, 27 
aureus x Robbinsii, 25 
obovatus, 18 
pauperculus var. praelongus. 62 
Robbinsii, 25 
Septoria agrimoniae, 93 
aquilegiae, 94 
canadensis, 77 
cirsil, 77 
corylina, 94 
dentariae, 78 
lobeliae, 78 
ludwigiae, 94 
osmorrhizae, 94 
pallidula, 78 


29 
25, 20 


IO! 
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wilene anglica, 70 
molidago caesia, 62 
graminifolia var. galetora, 45 
squarrosa, 25 
squarrosa f. ramosa, 52 
Sorosporium syntherismae, 92 
Sparganium diversifolium, 2 
Spartina juncea vur, caespitosa, 57 
Spegazzinea rubra, 78 
Sphaeropsis betulae var. lutea, 79 
gleditschiaecola, 79 
linearis, 79 
physocarpi, 79 
populi, 79 
Sphaerulina acori, 7, 
Spiraea tomentosa, 29 
Sporobolus asper, 40 
Stellaria borealis, 25 
Stereum gausapatum, 04 
Murrayi, 94 
ochraceo-flavum, 94 
purpureum, 95 
rameale, 95 
Subularia aquatica, 54 
Symphoricarpos racemosus, 34 


Thalictrum revolutum, 40 
Thelypteris Clintoniana, 35 
Torresia Nashii, 58 
Trientalis latifolia, 26 


Uredinopsis mirabilis, 85 
Uredo Bigelowii, 05 
Urocvstis occulta, 02 
Ustilago Heufleri, 05 
levis, 93 
neglecta, 93 
Utricularia resupinata, 25 
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Vaccinium angustiiolium, 61 
Valerianella chenopodifolia, 27 
Valsa ambiens, 80 
cincta, 80 
leucostoma, 80 
Venturia compacta, g5 
Dickiei, 94 
Verbascum Blattaria, 45 
Lychnitis, 45 
Viola affinis, 18 
lanceolata, 30 
lanceolata x pallens, 26 
palmata x sororia, 53 
pedata var. lineariloba, 18 
f. alba, 46 
f. rosea, 56 
pubescens, 50 
rostrata f. Phelpsiae, 51 
rugulosa, 34 
sagittata, 26 
Selkirkii, 34 
sororia f. Beckwithii, 40 
Virea, 68 
autumnalis, 69 
hispida var. hastilis, 69 
hispida, 69 
hispida var. hastilis, 69 
nudicaulis, 69 
Washingtonia longistylis var. villi- 
caulis, 56 
Woodsia ilvensis, 26 


Xyris caroliniana, 30 


Zizia cordata, 18 
Zythia ovata, 80 
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GEOLOGY OF THE LUZERNE 
QUADRANGLE 


BY WILLIAM J. MILLER 


GENERAL GEOGRAPHY AND GEOLOGY 


The Luzerne quadrangle? represents an area of about 217 square 
miles on the southeastern side of the Adirondack mountain region. 
It is bounded by latitude lines 43° 15’ and 43° 30’, and longitude 
lines 73° 45’ and 74°. About two-thirds of the district lies in War- 
ren county, and the remainder in Saratoga county. The southern 
end of Lake George lies only a few miles east of the northeastern 
part of the quadrangle. The Adirondack branch of the Delaware 
and Hudson Railroad, with terminus at North Creek, follows the 
Hudson river south to north through the midst of the map area. 
Many roads reach into nearly all parts of the quadrangle. One of 
the state roads from Saratoga Springs to Lake George passes 
across the southeastern part of the quadrangle through the village 
of Luzerne. 

Warrensburg, in the northeastern part of the map area, is the 
most important village, with a population of several thousand. 
Luzerne, with a population of about 1000, lies near the middle of 
the southern half of the quadrangle on the Hudson river. The 
smaller village of Hadley is situated on the west side of the Hudson 
opposite Luzerne, and-Conklingville lies in the valley of the Sacan- 


*See map in back cover of this bulletin. 
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daga river several miles farther west. Stony Creek village is 
located a few miles northwest of the center of the quadrangle. 

Various parts of the Luzerne quadrangle attract summer visitors, 
most of the hotels, boarding houses and cottages being situated in 
and around Warrensburg, Luzerne and Stony Creek. A number of 
summer camps are also located on the chain of lakes — Efner, 
Jenny and Hunt—near the southern border of the area, and 
around Fourth lake, a few miles north of Luzerne. 

The district represented by the Luzerne quadrangle is mostly 
rough and mountainous. It is rather typical of the Adirondacks 
in general, though it is more widely inhabited than usual. Farms 
are located in nearly all parts of the quadrangle, but there are 
various rough, forested, mountain areas of 5 to 15 square miles 
in extent entirely devoid of farms or traveled roads. 

The lowest point of the quadrangle is less than 400 feet above sea 
level where the Hudson river leaves the area at the southeast, while 
the highest point is Baldhead mountain, whose altitude is 2920 
feet, near the northwestern corner of the area. Moosehead moun- 
tain, only a mile from Baldhead mountain, rises to 2860 feet, while 
West (Hadley) mountain, in the middle western part of the quad- 
rangle, rises to 26065 feet. In the northern half of the map area a 
number of other summits lie at altitudes of 2000 feet or more, 
among them being Black Spruce mountain, Bald mountain, an un- 
named peak just north of Bald mountain and two unnamed moun- 
tains along the western border of the quadrangle. Dozens of peaks, 
scattered throughout the map area, range in altitude from 1500 to 
2000 feet. 

Distinct mountain ridges, miles in length, are notably less con- 
spicuously developed than usual in the eastern half of the Adiron- 
dack region. The nearest approaches to such ridges are West 
(Hadley) mountain and its southern extension (9 miles), the high 
ridge just west of Stewart brook (4% miles), and Baldhead- Monee 
mountain (3% miles). 

The landscape of the whole map area is characterized by many 
steep-sided, domelike hills and mountains. Most remarkable of all 
is Potash mountain which is perhaps the most unique topographic 
form of its kind in the State. For miles around it is known as the 
~“ Potash kettle ” because of its resemblance to an upturned potash 
kettle. The accompanying picture (plate 2) gives but a poor con- 
ception of this very steep domelike mountain because it fails to 
show it in its landscape setting. The western face of the mountain 
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rises very abruptly, to even precipitously, 1100 feet above the floor 
of the valley, while its summit lies nearly 1800 feet above sea level. 
An excellent view of this striking feature of the landscape may be 
had from the state road a few miles north of Luzerne. 

The group of peaks, called the Three Sisters, just south of Thur- 
man station, consists of three rather sharp-pointed domes (or sugar- 
loaf mountains) reaching altitudes uf 1920 to 2080 feet above the 
sea, and 1400 to 1500 above the Hudson river which flows at their 
western base. The upper portions, or domes proper, rise 400 to 
600 feet (see plates 5 and6). Jeffers mountain, 2 miles west- 
southwest of Hadley, is a good example of a steep dome rising 800 
feet above the valley floor. Dozens of other domes, rising hun- 
dreds of feet above the surrounding country, are scattered through- 
out many portions of the quadrangle. : 

In regard to its drainage the Luzerne quadrangle is of special 
interest not only because the Hudson river, the largest stream of 
the southeastern quarter of the Adirondack region, flows from 
north to south across the midst of the area, but also because its two 
largest tributaries——the Schroon and the Sacandaga — join the 
Hudson within the map limits. Soon after coming into the quad- 
rangle, the Hudson river enters an unusually deep, narrow valley. 
In fact for several miles, between Thurman and Stony Creek sta- 
tion, this valley is really a steep-walled canyon reaching a maximum 
depth of 1200 feet (see plate 3). The origin of this deep, narrow, 
unusually constricted part of the Hudson valley is explained in the 
chapter on Glacial and Postglacial geology. 

Schroon river enters the Hudson near Thurman at the western 
end of the large, wide valley in the vicinity of Warrensburg. At 
Hadley-Luzerne the Hudson is joined by the Sacandaga river from 
the west. After flowing with a sluggish current for many miles 
through a wide flat-bottomed valley, the Sacandaga rather suddenly 
enters a gorge or small canyon fully 500 feet deep near Conkling- 
ville, and then continues as a swift stream for several miles to its 
confluence with the Hudson. Many permanent streams, forming a 
network over the whole quadrangle, feed the main rivers. Most 
of these are swift streams flowing in narrow valleys of the rugged 
mountain area of the quadrangle. 

Nearly all the drainage of the quadrangle passes directly or in- 
directly into the Hudson river, the only exception being a few 
square miles along the eastern northern border which drain into 
Lake George, and thence north into the St Lawrence. 
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Lakes are notably less conspicuously developed than usual in the 
Adirondacks, there being none of large size. Best known is Lake 
Luzerne at the village of Luzerne (see plate 4). It is about three- 
fourths of a mile long and of very irregular shape. It lies 624 feet 
above sea level. An interesting chain of three small lakes — Efner, 
Jenny and Hunt — lies in the southwestern part of the quadrangle 
at an altitude of about 1170 feet. They range in length from one- 
half to three-fourths of a mile. A chain of three considerably 
smaller lakes (or rather ponds) lies just east of the state road a 
few miles north of Luzerne. Wolf pond, 1650 feet above the sea, 
has a picturesque setting in a small flat-bottomed valley nearly 
wholly surrounded by mountains. A number of other ponds need 
not be specially referred to. 

Geologically, the Luzerne quadrangle shows representatives of 
nearly all the important types of Adirondack Precambrian rocks 
except the anorthosite, which latter is almost wholly confined to 
Essex and Franklin counties. Oldest of all is the Grenville series 
representing exceedingly ancient (Archeozoic) strata, originally 
sandstones, shales and limestones, which have been thoroughly 
metamorphosed, mainly by crystallization under conditions of heat, 
pressure and moisture, into quartzites, schists or gneisses, and 
crystalline limestone or marble. Areas of Grenville mappable as 
such are much less conspicuous than in general throughout the Adi- 
rondacks, the total of all areas represented on the aC 
geologic map being only 2 or 3 square miles. 

Next in order of age comes the gabbro, commonly altered to 
metagabbro represented by many small areas on the geologic map. 
Most of this rock was certainly forced into the earth’s crust after 
the deposition of the Grenville strata and before the intrusion of 
the syenite-granite series, but some of it is possibly of later age than 
the syenite-granite. 

The greatest bulk of rock exposed within the quadrangle belongs 
to the syenite-granite series, which, in molten condition, was intruded 
in vast quantities throughout the Adirondack region. Most of the 
rock is granite, and the syenitic facies are generally rather quartz- 
ose, in some cases varying to diorite. 

Many areas consist of mixed rocks, that is syenite-granite and 
Grenville or gabbro so thoroughly and intimately associated as to 
preclude separate mapping of these rocks. 

Pegmatite dikes, representing a late stage of intrusion or cooling 
of the syenite-granite magma, are fairly common, though very few 


are of considerable size. 
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Dikes of late Precambrian diabase occur here and there through- 
out the quadrangle. Their fine-grained texture and mode of occur- 
rence plainly indicate that these dikes are much younger than the 
great intrusives of the region. | 

Two very interesting remnants of the once universally present 
mantle of Paleozoic strata have been discovered by the writer near 
the middle of the northern border of the quadrangle. These are 
erosion remnants separated by miles from the existing widespread 
areas of Paleozoic strata. 

Glacial deposits, representing the great Ice Age, are widespread 
over the quadrangle. There are also considerable Postglacial 
accumulations of sediments, especially in the main valleys of the 
Hudson and Sacandaga where extensive deposits formed in stand- 
ing waters held up by the retreating ice. 

A number of faults are positively known to be present, and these 
have locally notably influenced the topography. Others than those 
mapped no doubt exist, but in no particular case did the evidence 
seem to warrant placing them definitely on the map. 

Following are the principal publications which contain statements 
regarding the Luzerne quadrangle and adjoining districts, as well as 
certain other papers on Adirondack geology which aid in under- 
standing the geologic features of the quadrangle. Surprisingly 
little has ever been published on the geology of the area of the 
Luzerne quadrangle: 

1842 Emmons, E. Geology of the Second District. Pt 2 of the Geology 
of New York, p. 170-86. 

1842 Mather, W. W. Geology of the First District. Pt 1 of the Geology 
of New York, several brief statements. 

1897 Kemp, J. F. & Newland, D. H. Preliminary Report on the Geology 
of Washington, Warren, and Parts of Essex and Hamilton Counties. 
t7th Annual Rep’t N. Y. State Geologist, p. 543-46. 

1897 Kemp, J. F. Physiography of the Eastern Adirondacks in the 
Cambrian and Ordovician Periods. Geol. Soc. Amer. Bul. 8, p. 408-12. 

1911 Miller, W. J. Preglacial Course of the Upper Hudson River. Geol. 
Soc. Amer. Bul. 22, p. 177-86. 

1911 Miller, W. J. Exfoliation Domes in Warren County, New York. 
N. Y. State Mus. Bul. 148, p. 187-04. 

1912 Miller, W. J. Early Paleozoic Physiography of the Southern Adi- 
rondacks. N. Y. State Mus. Bul. 164, p. 80-94. 

1912 Fairchild, H. L. Glacial Waters in the Black and Mohawk Valleys. 
N. Y. State Mus. Bul. 160, several statements. 

1913 Miller, W. J. The Geological History of New York State. N. Y. 
State Mus. Bul. 168, various statements. 


1914 Miller, W. J. Geology of the North Creek Quadrangle. N. Y. 
State Mus. Bul. 170. 
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1914 Miller, W. J. Magmatic Differentiation and Assimilation in the 
Adirondack Region. Geol. Soc. Amer. Bul. 25, p. 243-64. 

1914 Cushing, H. P. & Ruedemann, R. Geology of Saratoga Springs 
and Vicinity. N. Y. State Mus. Bul. 160. 

1915 Cushing, H. P. Age of the Igneous Rocks of the Adirondack 
Region. Amer. Jour. Sci., 4th series, 39, p. 288-94. 

1916 Miller, W. J. Origin of Foliation in the Precambrian Rocks of Northern 
New York. Jour. Geol. 24, p. 587-619. 

1916 Stoller, J. H. Glacial Geology of the Saratoga Quadrangle. N. Y. 
State Mus. Bul. 183. 

1917 Miller, W. J. The Adirondack Mountains. N. Y. State Mus. Bul. 


193. 
1920 Miller, W. J. How the Adirondacks Were Made. The Conserva- 
tionist, 3, p. 35-38. 


PRECAMBRIAN ROCKS 


Grenville Series 


General statements. Scattered throughout the Adirondack 
region there are many large and small areas of an exceedingly old 
series of stratified rocks. They belong among the most ancient 
known (Archeozoic) of all rocks of the earth. In fact no rocks 
of any kind have ever been found to be older than this series of 
strata to which the name “ Grenville’ has been applied because of 
an early description of typical rocks of the series in a town of that 
name in the St. Lawrence Valley of Canada. These rocks have 
been profoundly altered (metamorphosed) from their original con- 
dition as limestones, sandstones and shales into crystalline or mar- 
ble, quartzites, and schists or gneisses, but the old stratification sur- 
faces are generally remarkably well preserved. 

In view of the facts that the Grenville strata are rather exten- 
sively developed in the Adirondack region, especially in the adjoin- 
ing North Creek quadrangle, and that only a few very scattering 
observations had ever been made in the Luzerne quadrangle, it was 
hoped that the latter quadrangle would show large areas of Gren- 
ville which, after careful study, might throw further light upon this 
rather remarkable series of rocks. In this regard, however, the 
writer was disappointed because the masses of pure Grenville in the 
Luzerne district are notably smaller and fewer in number than usual 
in northern New York quadrangles. The combined areas of Gren- 
ville in the Luzerne quadrangle, free enough from intimate asso- 
ciation with igneous rocks to be separately mapped as such, amount 
to less than 3 square miles. 

The very “patchy” distribution of the Grenville series through- 
out the Adirondacks is due to the fact that the once universally 
present body of strata was invaded, cut to pieces, and locally in- 
jected by great volumes of molten rocks, mainly represented by the 
present extensively developed syenite-granite series. In the areas 
mapped as Grenville and gabbro or granite mixed rocks, much of 
the old stratified series is represented though not in a pure condi- 
tion. Important additional light upon the stratigraphy and thick- 
ness of the Grenville series has not been forthcoming as a result 
of the study of the Luzerne quadrangle. 

The Grenville strata were deposited under water which covered 
many thousands of square miles of northern New York and eastern 
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Canada, but nothing is really known about the lands from which 
they were derived by weathering and erosion. Measurements have 
shown that the Grenville series is very thick — some miles at least. 
A remarkable feature of the strata is the presence of numerous 
flakes of graphite in certain of the layers. Graphite (crystallized 
carbon) which occurs under such conditions is quite certainly of 
organic origin, and thus we may be sure that organisms of some 
kind, probably very primitive types, must have inhabited the waters 
in which the Grenville strata accumulated. 

Description by areas. Areas in the town of Thurman. The 
largest displays of Grenville within the quadrangle occur in the town 
of Thurman where there are five areas of small size, as indicated 
on the accompanying geologic map. Largest of all is the area of 
about 1 square mile in which the village of Athol is located. Judg- 
ing by the exposures, much of this Grenville is crystalline limestone 
closely involved with other metamorphosed strata. Of special in- 
terest are the big exposures of limestone a little below the bridge 
at the southern end of Athol village. Number Nine creek has there 
cut a small gorge into the limestone. At one place an opening, 
known as ‘“ The Cave” by the inhabitants for miles around, is per- 
haps 20 feet wide near the creek level. It has been formed by the 
erosive and dissolving effect of water upon the limestone. Above 
the road a little east of the bridge another cave with two small open- 
ings lies along the contact of limestone and granite, the latter rock 
forming the roof. In this case the weak limestone has been dis- 
solved out from under the resistant granite. The limestone of this 
vicinity is medium to moderately coarse-grained, usually with grains 
of green pyroxene and scattering flakes of graphite. Due to con- 
siderable pressure upon the plastic mass during the intrusion of the 
granite, the stratification is more or less obscure and notably con- 
torted, while thin layers of green pyroxenic gneiss have been 
mostly pulled to pieces giving the appearance of inclusions in the 
limestone. A few small dikes of granite, pegmatite and silexite cut 
this limestone. Similar limestone outcrops by the road in the west- 
ern part of the village. In the bed of the creek in the northern 
part of the village there is a big ledge of crystalline limestone rich 
in pyroxene and graphite directly associated with considerable 
hornblende-garnet gneiss, the latter evidently representing original 
shale which has been thoroughly metamorphosed. 

Interesting exposures occur in the vicinity of the road corners 
just west of Athol. Within an eighth of a mile both north and 
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south of the corners there are good exposures of Grenville horn- 
blende-garnet gneiss. Farther south, including the narrow tongue 
which extends into the granite (see map), there are good outcrops 
of the usual limestone mixed or interbedded with more or less 
hornblende-garnet gneiss. For one-fourth of a mile along Number 
Nine creek toward the western end of the Athol area, there are ex- 
cellent outcrops of Grenville biotitic, pyroxenic, and hornblendic 
schists and gneisses, mostly thin-bedded, with some bands of lime- 
stone a few feet thick interstratified. Nearly all this rock is 
straight banded with a dip of 25 degrees to the northeast, though 
a few local contortions do occur. Locally these rocks are cut and 
somewhat injected by a little granite and pegmatitic granite. At 
the southern border of the area nearly a mile east of High Street, 
a big exposure consists of well-bedded Grenville quartzite showing 
a thickness of about 15 feet with some poorly exposed limestone 
on top. Grenville limestone of the usual kind is well exposed in the 
southern part of the area between the small body of gabbro and 
the tongues of granite to the northwest (see map). 

In the small area just north of the road nearly a mile southwest 
of Thurman station, there is an old quarry in which Grenville 
pyroxenic crystalline limestone 1s well exposed. 

The Grenville a mile east of Bear pond contains mostly hard, 
heavy, hornblende-garnet gneiss locally associated (on the east 
side) with some limestone and a little pyritous (“rusty ’’) schist. 

The Bear pond area marks the southern end of a large body of 
Grenville limestone of the North Creek quadrangle. Several good 
exposures of the limestone, cut by a little granite, occur southeast 
of Bear pond. 

Boldly outcropping in the little valley west of Wolf pond there 
is a large mass of Grenville crystalline limestone. The small hill 
of solid rock really consists of limestone cut by numerous dikes of 
silexite. The crystalline limestone is medium-grained and white 
with scattering lumps of pale green serpentine representing altered 
original pyroxene. Much of the limestone is more or less con- 
torted, and it is cut by a network of nearly pure white silexite 
(quartz) dikes which constitute perhaps one-half of the hill. The 
boldness of the outcrop is due to the resistance of these dikes. 

Areas southwest of Warrensburg village. Five small areas of 
Grenville are shown on the map within a few miles to the south- 
west of Warrensburg. Largest of these is the area across the river 
from Thurman station. At the edge of the river, near the western 
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end of the bridge, there is a ledge of crystalline limestone about 30 
feet long. This graphitic limestone is perfectly stratified in nearly 
straight bands interbedded with pyroxenic gneiss. It dips at a high 
angle. Another small exposure occurs at the very sharp turn in 
the road one-eighth of a mile southeast of the bridge. A very inter- 
esting large exposure of limestone has been opened up just east of 
the small pond along the branch railroad not shown on the map. 
The ledge 200 feet long consists of medium-grained crystalline lime- 
stone containing many small crystals of green pyroxene and many 
flakes of graphite. Considerable pyroxenic and _ hornblendic 
gneisses are directly associated with the limestone, the whole mass 
being notably folded. 

By the river and railroad nearly 1 mile northeast of Thurman 
station there are several large exposures of well-stratified Grenville 
green pyroxene and mica gneisses, and quartzite, in layers I to 5 
feet thick in contact with granite on the north side. 

Just north of the road three-fourths of a mile north-northeast 
of Thurman station there is a small area of quartzitic and “ rusty ” 
Grenville gneiss. 

The small area near the southwestern end of Warrensburg vil- 
lage shows but one exposure. It is crystalline graphitic limestone 
associated with some hornblende gneiss. 

In view of the fact that limestone is extensively developed just 
north of Warrensburg, it is probable that much of the broad valley 
in the vicinity of that village is underlain with limestone, but the 
almost total lack of exposures renders it too uncertain to represent © 
that rock on the geologic map. 

A very small area of Grenville, mostly thin-bedded biotitic and 
“rusty ” (pyritous) gneiss or schist injected with some pegmatite 
and granite, occurs at the eastern base of Bald mountain. 

Areas in the vicinity of Stony Creek village. Five small areas 
of Grenville are mapped within a few miles to the northeast, north 
and northwest of Stony Creek village. One-half of a mile north- 
east of the village center the rocks are hornblendic and pyroxenic 
gneisses interbedded with some limestone forming a narrow belt 
within the granite. A number of outcrops of similar rocks occur 
in the area 1%4 miles northeast of the village. There are several 
exposures of fairly well-bedded pyroxenic gneiss and hornblende- 
garnet gneiss 114 miles north-northwest of the village. Most of the 
rock 234 miles north of the village is limestone involved with con- 
siderable green pyroxenic gneiss and a little quartzite. There are 
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good exposures covering most of an acre. Lumps of serpentinous 
material are common within the limestone. The small narrow area 
23% miles northwest of Stony Creek village consists of fairly well- 
bedded pyroxene-garnet gneiss, mostly “rusty” in appearance 
probably due to weathering of contained pyrite. 

Areas west of Conklingville. At the old graphite mine 144 miles 
west of Conklingville there is a lens of Grenville strata in the large 
area of Grenville and granite mixed rocks. The rocks are mainly 
garnet gneiss, graphitic schist (the so-called “ore rock’), some 
quartzite, and a very little limestone altogether forming a lens about 
40 feet wide with strike variably northwest and dip 40 to 50 de- 
grees north. The locality is more fully described in the chapter on 
Mines and Quarries. 

At the edge of the quadrangle 3% miles west of Conklingville 
a small lens of nearly pure Grenville quartzite occurs within the 
mixed rock area. | 

Jeffers mountain areas. On the south face of Jeffers mountain 
a lens of pure quartzite 5 rods long lies in the granite parallel to its 
foliation. 

By the main road on the south side of the river three-fourths of 
a mile west of the summit of Jeffers mountain, pure well-bedded 
Grenville quartzite, showing a thickness of 25 feet, lies against 
granite (see map). 


Gabbro and Metagabbro 


General features. Most of the rocks here discussed are to be 
classed as true gabbro and metagabbro younger than the Grenville 
series and older than the syenite-granite series. The true gabbro is 
commonly very massive, medium grained, and very dark with good 
to poor ophitic texture. In many cases a magmatic flow-structure 
foliation is locally well developed. Another type of foliation, which 
is common and clearly secondary, has resulted from the pressure 
upon bodies of the gabbro where they have been caught up in the 
syenite or granite magma. 

The massive gabbro, where it is free from contamination with 
granite or pegmatic intrusions, generally contains about 50 per cent 
of plagioclase (andesine to labradorite), hornblende, hypersthene 
diallage, biotite, in some cases olivine and garnet, and usually small 
quantities of magnetite, pyrite and apatite. Pleochroism of the 
hornblende is generally from green to greenish yellow; of the 
hypersthene from greenish gray to pale reddish brown; and of the 
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biotite from brown to yellow. The labradorite is commonly filled 
with myriads of tiny inclusions of a dark dustlike substance, prob- 
ably ilmenite. 

Many of the hornblende gneisses and amphibolites of the quad- 
rangle are demonstrably metagabbro because, in single areas and 
even in single outcrops, they may be observed to grade into the true 
gabbro. That most, or possibly all, of the bodies of gabbro and 
metagabbro are older than the syenite-granite is proved by the fact 
that they are more or less intricately cut by the granite and its peg- 
matitic facies. In some cases, however, the relation of the gabbro 
to the granite could not be definitely ascertained, so that possibly 
some bodies of the gabbro may really be younger than the granite, 
though quite certainly the amount of any such gabbro would be 
small. It should be recalled that, throughout the Adirondacks, 
many bodies of true gabbro have been considered to be younger 
than the syenite-granite by several workers ‘including Cushing,’ 
Kemp,® and the writer. Gradually, however, as these gabbros and 
metagabbro facies have been more and more studied in their rela- 
tion to the other rocks, it has become certain that many (or most) 
of them are really older than the syenite-granite series. In fact it 
now seems probable that any gabbros younger than the syenite- 
granite series are far less conspicuously developed than the older 
ones and, in the writer’s opinion, it is even questioned if any at all 
are of postsyenite-granite age. The evidence consists in finding 
granite, and pegmatite dikes as offshoots of the granite, cutting the 
gabbro and metagabbro at many localities. During the prosecution 
of field work in the Lake Placid quadrangle in 1915-16 the writer 
first began to realize the probability of the presyenite-granite age of 
at least some of the gabbro, and this idea became more and more 
certain while mapping the Schroon Lake, Lyon Mountain, and Rus- 
sell quadrangles, reports on two of which have been published.® 
Detailed evidence from the Luzerne quadrangle is presented below. 

There are many small areas, some of them large enough to be 
separately mapped, of hornblende gneiss or amphibolite which are 
not demonstrably metagabbro. These are in the form of lenses, 
bands and irregular masses in the granite usually parallel to its 
foliation. Similar rocks have been described by the writer as 
occurring in various other quadrangles of the Adirondack region. 
It is presumed that most or possibly all such masses are to be 


*7N. Y. State Mus. Bul. 95, 1005, p. 330-31- 
°N. Y. State Mus. Bul. 138, roto, p. 52-53. 
*N. Y. State Mus. Bul. 170, 1914, p. 26-27. 
°N. Y. State Mus. Buls. 211, 213. 
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classed with the gabbro and metagabbro which in some cases have 
been affected by the granite intrusions. 

The possibility that the amphibolites may be in part at least highly 
metamorphosed portions of the Grenville series should not be over- 
looked. Thus Adams,° in his description of the amphibolites of the 
Glamorgan granite of Ontario, Canada, says: “The limestone 
(Grenville), toward the granite contact, passes gradually over into 
amphibolite, the latter being undoubtedly produced by the action of 
the former.” Not only is positive evidence for any such action 
lacking within the quadrangle, but also, in the North Creek quad- 
rangle just to the north, limestone masses directly associated with 
syenite and granite show no signs of change to amphibolite. In the 
writer’s experience in the Adirondacks in general, and in the 
Luzerne and North Creek quadrangles in particular, those amphibo- 
lites or hornblende gneisses which are quite certainly interbedded 
with the Grenville series are commonly garnetiferous and usually 
interstratified with other materials of rather definitely sedimentary 
origin. 

Cushing,’ in his report on the Ogdensburg quadrangle, thinks it 
most likely that the amphibolites there are in part metamorphosed 
Grenville strata, and in part metagabbro. Martin,’ who has care- 
fully considered the amphibolites of the Canton quadrangle, 
strongly inclines to the view that most or all the amphibolites there 
represent metagabbro intermediate in age between the Grenville and 
granite. The writer has been led to a similar conclusion in his 
studies of the Lyon Mountain and Russell quadrangles. All things 
considered, then, and recognizing the uncertainties regarding the 
problem of the origin of some of the amphibolites of the Luzerne 
quadrangle, the writer believes the best evidence indicates that most 
or all of them were derived from rather basic igneous rocks, prob- 
ably chiefly or wholly gabbro. 

Sixty-three areas of gabbro and amphibolites are represented on 
the accompanying geologic map, and many more similar bodies of 
gabbro must occur mostly concealed under Pleistocene deposits. 
Many strips or lenses too small to be mapped were also observed. 
Also in many of the areas of mixed rocks, gabbro and amphibolite 
are prominently developed, but these are generally too involved 
with other rocks to make separate mapping possible. 

§ Jour. Geol., 17, 1900, p. 8. 


7™N. Y. State Mus. Bul. 191, 1916, p. 14-16. 
®N. Y. State Mus. Bul. 185, 1916, p. 50-65. 
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Special descriptions. It is the present purpose to describe 
enough masses of the gabbro and metagabbro to give a good idea 
of the character of the rock and its relation to the syenite-granite 
series. 

In the area one-half of a mile east of Thurman station most of 
the rock is medium grained, very massive and nonfoliated, excellent 
exposures occurring along the road. A thin section of this gabbro 
shows the following volume percentages of minerals: labradorite, 
40; olivine, 18; hornblende, 12; hypersthene, 10; garnet, 6; diallage, 
5; biotite, 5; magnetite, 3; and a little pyrite and apatite. Certain 
of the fine large olivines are surrounded by almost perfect, highly 
granulated, successive reaction rims of hypersthene, plagioclase and 
garnet. A pegmatite dike several feet wide and 100 feet long cuts 
the middle southern portion of this gabbro body. The stone quarry 
on the east side is in granite close to the gabbro border, and the 
granite contains a clearly defined inclusion of the gabbro several 
rods wide. This included gabbro is medium grained and slightly 
ophitic toward its interior, but amphibolitic along its borders with 
foliation parallel to that of the granite. 

Highly foliated amphibolitic gabbro makes up the small area by 
the road 114 miles south of Athol. Several narrow dikes of granite 
cut it parallel to the foliation. 

The large mass of gabbro at the top of Bald mountain is almost 
all very typically medium grained and ophitic. 

Much of the gabbro in the area extending westward from the 
railroad 2 miles south of Athol is foliated and amphibolitic. Around 
the sides it is intricately cut by granite, as is well shown in a rail- 
road cut. 

The main bulk of the gabbro in the area 114 miles west of Black 
Spruce mountain is very typical, medium to moderately coarse 
grained, ophitic and nonfoliated. Near the granite contact, as well 
exhibited along the brook toward the north, it is foliated and am- 
phibolitic with many local variations where it is cut by some small 
granite and pegmatite dikes. 

By the road 1%4 miles north of Potash mountain a small body of 
very massive, nonfoliated, medium-grained, moderately ophitic 
gabbro is cut by one very small aplite dike. This gabbro is fine 
grained close to the granite. 

The Potash mountain gabbro is largely amphibolitic and cut by 
several small and large dikes of granite and pegmatite. 

Quartz syenite and pegmatite dikes cut the small body of gabbro. 
1% miles north-northwest of Stony Creek village. 


GEOLOGY OF THE LUZERNE QUADRANGLE 1g 


The small body of gabbro one-half of a mile east of Stony Creel 
village is quite clearly a big inclusion in the granite. 

Much of the gabbro in the area 114 miles northwest of Stony 
Creek village is medium to moderately coarse grained, ophitic and 
nonfoliated, but some of it is well foliated, even the coarse-grained 
part. Some amphibolite is locally developed. This gabbro is in 
places cut by small pegmatites, one of which, toward the west end 
of the area, contains Io to 20 per cent of magnetite. 

In the large area 2 miles south-southeast of Stony Creek village 
there are many good outcrops. Most of the gabbro is ophitic, non- 
foliated and medium to moderately coarse grained with crystals 
ranging up to one-half of an inch long. Along some of the borders 
it is seen to be amphibolitic where it is cut by a few granite and 
pegmatite dikes. 

Just north of the summit of West (Hadley) mountain the small 
mass of gabbro is amphibolitic and cut by small pegmatite and silex- 
ite dikes. The nearby granite contains some more or less digested 
inclusions or shreds and lenses of the amphibolite. 

Big ledges within the area 134 miles west-southwest of Gailey 
hill is medium grained, nonophitic and more or less foliated. A 
little north of the road it is cut sharply by an aplite dike 2 inches 
wide, and also by a small pegmatite dike. By the road the finer 
grained amphibolitic facies is intricately cut by pegmatitic granite 
forming a mixed rock. Near the northeastern border of the area 
the foliated gabbro is cut very intricately by granite and pegmatite, 
the metagabbro having been more or less shredded and cut to 
pieces, both the granite and gabbro showing contortions. 

By the state road two-thirds of a mile southeast of Gailey hill 
most of the rock (see map) is considerably foliated, medium 
grained, nonophitic gabbro cut locally by pink granite usually par- 
allel to the foliation, but some small dikes of granite cut across the 
gabbro foliation. Good outcrops cover about an acre. In thin sec- 
tion this gabbro shows by volume percentages the following min- 
erals: plagioclase (oligoclase to labradorite), 51; hypersthene, 21; 
hornblende, 19; magnetite, 614; biotite, 2; apatite, 1; and a little 
pyrite. In some cases, close to the contacts with masses of granite, 
the metagabbro is finer grained. Also where closely involved with 
granite the metagabbro is generally distinctly biotitic. Some gran- 
ite, containing very little digested gabbro, is itself notably biotitic. 
Toward the middle of this same area the foliated gabbro is cut by 
considerable pegmatite mostly parallel to the foliation, producing a 
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crude banded effect. Some pegmatites cut across the foliation. 
Toward the north the gabbro is massive and scarcely foliated. 

In the area 114 miles southeast of Gailey hill the gabbro, which 
varies to amphibolite, is cut by a good many pegmatite dikes some 
of them carrying magnetite. 

On Mount Anthony the metagabbro is mostly amphibolite cut 
parallel to its foliation by many small granite or grano-syenite dikes 
and some pegmatites. 

At the sharp turn of the river road one-half of a mile west of the 
top of Jeffers mountain there is an instructive exposure of gabbro 
freshly opened up by blasting. Most of the rock is medium grained, 
fairly ophitic and nonfoliated. A thin section contains labradorite, 
50 per cent; hypersthene, 22 per cent; diallage, 14 per cent; horn- 
blende, 10 per cent; biotite, 2 per cent; and a little magnetite and 
pyrite. On its east side some of the gabbro is more or less foliated 
and injected with granite, and some is simply fine grained and dis- 
tinctly foliated. In this involved metagabbro there are some 
garnets. 

The mass of metagabbro three-fourths of a mile north of Hunt 
lake is well foliated amphibolite cut irregularly by some highly 
foliated dikes of coarse granite. 


Syenite-granite Series 


General considerations. As is well known, the syenite-granite 
series is widespread and abundantly developed throughout the Adi- 
rondack region. In the Luzerne quadrangle the members of this 
series, especially the granite, are by far the most extensive of all 
the rocks. These rocks show many variations from medium- 
grained quartz syenite through grano-syenite to granite and 
through monzonite to quartz diorite. Satellitic dikes of pegmatite, 
silexite and aplite are common. In view of the fact that Professor 
Cushing has advocated® the existence of two very distinct ages of 
granite in the Adirondacks, the writer was constantly on the look- 
out for evidence of this kind. In spite of diligent search the writer 
was, however, unable to find anything like convincing evidence for 
two granites of really different geologic ages. All observed phe- 
nomena may be satisfactorily explained on the basis of a single 
great syenite-granite series, evidence for which is presented beyond 
in the more detailed descriptions. This does not, of course, mean 
that all the facies of the syenite-granite series are exactly of the 


*Amer. Jour. Sci., v. 30, 1914, p. 288-094. 
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same age, but rather that we are dealing with a great mass of rock 
which, in a molten condition, was very irregularly intruded into the 
earth’s crust, so that portions of the magma which were partially or 
wholly solidified relatively early were intruded by more or less still 
molten material. Much of the magma varied notably in compo- 
sition on account of differentiation, and considerable portions more 
or less injected, digested or even assimilated country rock. It 
should be clearly understood that the writer does not now main- 
tain, nor has he ever stated, that there may not be two granites of 
distinctly different ages, for example, Archeozoic (“ Laurentian ’’) 
and Proterozoic (“Algoman’”). What he does mean is that the 
burden of proof is upon anyone who argues for the two granites. 
Even if one granite or syenite will ever be satisfactorily proved to 
be much older than another, it is the writer’s opinion, based upon 
fourteen seasons of field work in the Adirondacks, that any really 
accurate separation of the two on geologic maps would probably 
never be feasible. 

Alling, in his description of the old graphite mine near Conkling- 
ville,*° indicates the presence of Algoman granite well below the 
surface in a structure section, but since such rock is nowhere 
exposed in that vicinity there is, in the writer’s opinion, no real 
warrant for assuming its presence. 

That the rocks of the syenite-granite*series have been intruded 
into, and are, therefore, younger than the Grenville stratified series 
is a well-established fact. The proof is at least threefold: (1) 
dikes of syenite or granite and granite-pegmatite cutting the Gren- 
ville; (2) distinct inclusions of the Grenville in the syenite-granite ; 
and (3) injection, digestion and possibly even assimilation of por- 
tions of the Grenville by the syenite or granite, especially the latter. 
Dikes cutting Grenville of the Luzerne quadrangle have been men- 
tioned in the above description of the Grenville rocks. Inclusions 
of the Grenville in the syenite-granite are very common, especially 
in some of the areas of mixed rocks described hereafter. The very 
small masses of pure Grenville separately mapped are in reality only 
inclusions in the syenite-granite. In fact the once widespread 
Grenville was so cut to pieces and displaced by the syenite-granite 
magma that only the merest remnants now remain within the quad- 
rangle. Intimate injection of Grenville by granite is abundantly 
represented in the areas hereafter described as Grenville-granite 
mixed rocks. 


*N. Y. State Mus. Bul. 199, 1917, p. 95. 
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Quartz syenite. Syenite is conspicuously developed as a mem- 
ber of the great syenite-granite series throughout the Adirondacks. 
Typically it is a medium-grained, more or less gneissoid quartz 
syenite which is greenish gray where fresh and light brown where 
weathered. It almost always contains hornblende or monoclinic 
pyroxene, or both. Since much of the feldspar is usually micro- 
perthite, the syenite has a strong monzonitic affinity. The quartz 
content varies considerably from a few per cent to 20 or 25 per 
cent when the rock becomes a grano-syenite. A distinct porphyritic 
texture may be locally developed. Foliation may be practically. 
absent, or it may be moderately to highly developed. The color 
may locally be light gray to pinkish gray. Granulation is common 
though extremely variable. Granulation is usually most conspicu- 
ously developed in the feldspars and less so in the quartzes. 

Typical quartz syenite, with usual variations as above described, 
is well developed in many areas throughout the Luzerne quadrangle 
(see map). It is, however, subordinate to the granite. In the fol- 
lowing descriptions, where certain small areas and portions of 
larger areas are not mentioned, it may be taken for granted that the 
observed outcrops of syenite are mostly the rather normal rock. It 
can not be too strongly emphasized that boundary lines between the 
syenite areas and areas of granite and mixed rocks are rather arbi- 
trarily drawn on the geologic map because almost never are there 
anything like sharp contacts between these rock types. 

Just west of Mount Anthony a small area contains very gneissoid, 
biotitic grano-syenite cross-cut by some pegmatite dikes without 
sharp boundaries. 

Most of the syenite of the area near Hartman is rather normal 
except toward the north where it locally varies almost to granite 
carrying some garnets and some fragments of amphibolite. 

The main body of rock in the small area just south of Hadley 
village is medium-grained, well-foliated, greenish gray quartz sye- 
nite or grano-syenite containing some bands rich enough in quartz to 
be classed as granite. No. 7 of the accompanying table shows the 
minerals contained in a thin section of this syenite. 

The rock of Cobble mountain just east of Lake Luzerne is 
medium grained, brown, moderately foliated, and very homogene- 
ous in great ledges. A thin section (no. 13 of the table) shows it 
to be unusually rich in hornblende and plagioclase so that it is really 
a quartz-hornblende monzonite which is quite certainly a facies of 


the normal syenite. 
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Judging by many observed outcrops, practically all the rock of 
the large area, including Bartlett mountain in the southern part of 
the quadrangle, consists of rather uniform, typical, medium-grained, 
moderately foliated, greenish gray quartz-hornblende syenite. 


Table showing approximate volume percentages of minerals in thin 
sections of facies of the syenite-granite series 
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The area several miles long lying north and northwest of Black 
Spruce mountain shows many exposures of typical quartz syenite 
varying to grano-syenite, which, in certain places along the border, 
may be seen to grade into the surrounding true granite. 

Most of the syenite of the area lying between the Hudson river 
and Bald mountain is of the rather normal type with some local 
zones notably quartzose. Along the eastern border its passage into 
granite is well shown. | 

Just west of the river (opposite Ferguson brook) the area of 
syenite shows many exposures of the very typical quartz syenite. 
It is excellently exhibited in a ledge recently blasted open by the 
river road toward the south. No. 24 of the accompanying table 
shows the minerals observed in a thin section from this ledge. 

In the Stony Creek station area the syenite is darker and more 
hornblendic than usual, and slightly porphyritic, on all sides of the 
small mapped mass of gabbro. A few small bands or lenses of the 
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metagabbro (amphibolite) are involved with the syenite. In these 
unusually good exposures the evidence strongly points to more or 
less digestion or assimilation of some of the old gabbro by the 
syenite magma. West of Stony Creek station the quartz syenite 
varies to grano-syenite which contains some zones of granite par- 
allel to the foliation. 

On the high hill 1%4 miles west of Stony Creek village rather 
typical quartz syenite varies to grano-syenite and contains some 
more or less absorbed bands of the old gabbro. On the high hill 
3 miles west of the same village the grano-syenite contains some 
very local thin bands and very small lenses of amphibolite (meta- 
gabbro?) parallel to the foliation. The northern half of this large 
area mapped as syenite (that is the portion lying between I and 3 
miles northwest of Stony Creek village) contains mostly medium- 
grained, brown, well-foliated, hornblendic grano-syenite locally 
varying both to rather normal syenite and almost to granite. No. 
25 of the table represents a thin section of the rock. It contains 
many very narrow highly quartzose bands parallel to its foliation. 
On the northern slope of Roundtop mountain the grano-syenite 
clearly grades into the granite. 

Quartz diorite facies of the syenite. The quartz diorite facies 
of the syenite are most abundantly represented in the areas of the 
southern part of the quadrangle. Thus much of the reck in the 
large area in which are located Efner and Hunt lakes is medium- 
grained, well-foliated quartz diorite. On the little hill just east of 
Hunt lake there are good ledges of highly foliated quartz diorite 
distinctly porphyritic in texture with phenocrysts of feldspar up to 
an inch long scattered through a medium-grained matrix. No. 8 
of the accompanying table represents a thin section of this rock. 
Along the road for nearly a mile east of the area of mixed rocks 
(see map) there are excellent exposures of highly foliated, some- 
what porphyritic, apparently more or less sheared quartz diorite 
varying almost to granite. A thin section of this quartz diorite is 
represented by no. 10 of the table. The quartzes are highly flat- 
tened and the scattering phenocrysts of feldspar are more or less 
flattened to so-called “augen.”’ Some lighter colored: bands with 
indefinite boundaries parallel to the foliation are notably more 
acidic in composition. In the northeastern part of the area the rock 
appears to be the more normal quartz syenite. North of Jenny lake 
the rock is mostly highly foliated and moderately porphyritic, but 
it is less quartzose than that farther east. South of the three lakes 
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exposures are generally not good in the woods, but most of the rock 
is there apparently highly foliated, moderately porphyritic grano- 
syenite or quartz diorite. 

The small area mapped as syenite three-fourths of a mile north- 
west of Efner lake is somewhat problematical. It is medium 
grained, dark gray, well foliated and richer in hornblende than the 
usual syenite. It may be simply a dioritic facies of the syenite or 
it may possibly represent rather thorough digestion of some of the 
old gabbro by a local portion of the syenite-granite magma. 

The eastern portion of the area which lies in the southwestern 
corner of the quadrangle is of particular interest because it con- 
tains a fairly coarse-grained, highly foliated, biotitic, porphyritic 
quartz diorite with phenocrysts of pink feldspar set in a greenish 
gray groundmass. In the western part of the area the rock is more 
like normal syenite, locally somewhat porphyritic. No. 9 of the 
table represents a thin section of the rock from the eastern part of 
this area. 

Outcrops are relatively scarce in the Corinth area where most of 
the rock seems to be highly foliated, moderately coarse grained, 
somewhat porphyritic, brown to pinkish. No thin section of this 
rock was examined, but it is probably a quartz dioritic facies of 
the syenite much like that east of Hunt lake. Similar rock con- 
stitutes the small area 1% miles west of Hartman. 

The granite of the quadrangle also varies locally to quartz diorite 
as well shown in a big ledge by the road three-fourths of a mile 
north of the mouth of Ferguson brook. A thin section (no. 26 of 
the table) of this rock shows it to be a true quartz diorite. 

Medium-grained granite. This rock occupies fully one-half of 
the area of the quadrangle, and it is by far the most extensive 
formation separately represented on the accompanying geologic 
map. Rock of similar character is abundantly developed through- 
out the Adirondacks. Most of the statements above made in regard 
to the foliation, granularity and granulation of the syenite also 
apply to this granite which is but a facies of the syenite. 

The color of the great bulk of the granite is pink of varying 
shades, but locally it is light brown to greenish gray. Most of the 
rock is moderately foliated ; some shows little or no foliation; while 
local portions are highly foliated. In addition to quartz and feld- 
spar the only minerals generally recognizable with the naked eye 
are hornblende and biotite, either one of these alone or both almost 
invariably being present. Magnetite, apatite and zircon are seldom 
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absent, and in some cases hypersthene and monoclinic pyroxene 
occur. 

In many places the granite varies to quartz monzonite, and 
locally it becomes true quartz diorite as, for example, by the road 
three-fourths of a mile north of the mouth of Ferguson brook (see 
no. 26 of the accompanying table of thin sections). 

Narrow bands of pegmatite and silexite parallel to the foliation 
and without sharp contacts were observed in many portions of the 
granite areas. Also there are occasional larger pegmatites in the 
form of dikes usually with better defined boundaries, some parallel 
to the granite foliation and some cutting across it. 

Many local portions of the granite contain small inclusions, 
lenses, or mere shreds of amphibolite (presumably metagabbro), 
and less commonly bits of Grenville rocks. 

The nature of the variations from the great general body of 
typical, medium-grained, moderately foliated, pink granite may be 
satisfactorily braught out by describing certain selected portions of 
the granite areas. On a large scale perhaps the most interesting 
place to observe variations is the body of rock constituting Bald- 
head and Moose mountains and vicinity. Most of this rock is 
medium to moderately fine grained, but locally distinctly finer and 
coarser grained facies come in, these latter not being at all sharply 
separated from the main mass. Such variations are in zones or 
bands from a few feet to some rods in width. Very locally these 
are also aplitic and pegmatitic facies. The rock is never highly 
foliated, but this structure varies notably. Such variations in com- 
position, granularity, and foliation are all practically parallel to the 
general foliation with no evidence that one facies really cuts 
another. 

The hill just northwest of Luzerne consists of light brown to gray 
hornblende granite varying to quartz monzonite and grano-syenite. 
It is mostly medium grained with local coarse-grained variations 
and distinctly foliated, but in some places only slightly so. Very 
locally the foliation is highly wavy. No. 12 of the table of thin 
sections shows the minerals contained in a typical specimen. 

In the abandoned stone quarry near the railroad 3 miles south of 
Stony Creek station the well-foliated, medium-grained granite 
varies distinctly to grano-syenite, and in color from pink to gray. 
It is cut by many narrow bands of only moderately coarse pegmatite 
parallel to the foliation, and some coarse-grained pegmatites cut 
across the foliation. As shown by no. 20 of the table, this granite 
is notably monzonitic. 


GEOLOGY OF THE LUZERNE QUADRANGLE 27 


Between 1 and 2 miles east of Stony Creek station the typical 
pink medium-grained granite shows local variations to syenitic and 
aplitic facies parallel to the foliation. 

Practically all the outcrops observed in the southeastern part of 
the town of Day (except those toward Conklingville) are pink, 
medium to moderately coarse-grained, highly foliated granite. 

Most of the rock of West (Hadley) mountain is pink, medium- 
grained, hornblende granite, but variations to moderately coarse- 
grained and moderately fine-grained (aplitic) facies are common. 
The distinct foliation usually shows a general east-west strike, but 
there are many local variations, especially around the small body of 
gabbro (see map) where the foliation is wavy and even contorted 
with strikes in all directions. This granite contains small amounts 
of amphibolite (metagabbro) in the form of more or less digested 
lenses and shreds, this being especially true near the gabbro. A 
thin section of the granite from near the eastern base of the moun- 
tain is represented by no. 23 of the table. 

The top of the mountain next south of West mountain consists 
of pinkish gray, medium to moderately coarse-grained, variably 
foliated, hornblende granite with some small pegmatite and silexite 
bands mostly parallel to the foliation. Very locally a little amphibo- 
lite occurs. 

Near the road a little northwest of Gailey hill, medium-grained, 
well-foliated, biotite granite contains considerable pegmatite 
arranged in bands parallel to the foliation. 

The hill 1 mile southwest of Hadley village consists of medium 
to fine-grained, pinkish gray, well-foliated, biotite granite which 
contains a few thin layers of amphibolite (metagabbro) and some 
lenslike bands of pegmatite with indefinite borders parallel to the 
foliation. 

The face of the mountain just west of Thurman station is pink, 
medium-grained, well-foliated, biotite granite containing some nar- 
row bands of amphibolite and pegmatite parallel to the foliation. 

On the side of the hill 1 mile west-southwest of Athol pink to 
gray granite varies to grano-syenite. Very locally it contains some 
bands of silexite and amphibolite, and a little garnet gneiss. 

Coarse-grained granite. Several areas are separately mapped 
as coarse-grained granite. This rock is in no way sharply delimited 
from the medium-grained granite. The largest mass, which occu- 
pies over 2 square miles near the middle of the quadrangle, clearly 
shows its relation to the medium-grained granite on all sides. This 
coarse-grained, pink, moderately foliated granite is mostly very uni- 
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form in composition and structure, and free from amphibolite 
inclusions and pegmatite. It grades into the surrounding granite 
on all sides. i 

The coarse-grained granite of the small area 2 miles north of 
Stony Creek station is pink and well foliated. 

The small body of pink, moderately coarse to coarse-grained 
granite on Bald mountain shows a great range in degree of folia- 
tion. In the midst of the area the foliation is very highly developed 
with the minerals extremely flattened into a leaf-gneiss. 

In the area south of Conklingville many exposures show the rock 
to be a pink to gray, coarse-grained, mostly very highly foliated 
granite with the feldspars and quartzes extremely flattened. It con- 
tains a little pegmatite and silexite, and it is locally somewhat 
porphyritic. 

The area southeast of Linwood school does not show good out- 
crops except on the west and east. On the west there are many 
exposures of pinkish gray, coarse-grained, somewhat porphyritic, 
biotite granite, mostly highly foliated. A good many moderately 
coarse-grained parallel pegmatite dikes cut these ledges across the 
foliation at a high angle. Some of these dikes, 2 to 4 feet wide, are 
traceable 100 to 200 feet. On the east the granite is only moder- 
ately coarse grained, pink and biotitic more closely resembling the 
medium-grained granite as above described. 

In the area in the vicinity of the reservoir 3%4 miles east of 
Lake Luzerne, and also in the area north of the reservoir, most of 
the coarse-grained granite is of the usual kind. Locally it is more 
biotitic than usual, slightly porphyritic, and carries some garnets, 
thus somewhat resembling the granite porphyry below described. 
Such facies occur in the southern half of the reservoir area where 
the rock contains local bands or belts of medium-grained a or 
grano-syenite without sharp boundaries. 

Granite porphyry. The two comparatively small areas sep- 
arately mapped as granite porphyry between Potash and Bucktail 
mountains are quite likely connected under the narrow belt of Pleis- 
tocene deposits. They represent some interesting but rather puzzling 
features. The rock may be best examined in the northern of the two 
areas where excellent exposures occur along the state road, especi- 
ally in the quarry (see map). By the state road near Stewart brook 
the pinkish gray, richly biotitic rock contains many phenocrysts of 
pink, more or less flattened granulated feldspar set in a moderately 
coarse-grained, gray matrix of feldspar, quartz and biotite.’ There 
are a few scattering red garnets. The well-developed foliation is 


W. J. Miller , pho to. 


41 A mass of highly folded Grenville white limestone 25 feet wide 
surrounded by granite. By the river opposite Thurman. 


W. J. Miller, photo. 


BA iedge of typical Grenville (or metagabbro)-granite mixed rock 
by the main road 1 mile east-southeast of Linwood school. The light gray, 
garnetiferous gneiss is distinctly banded. 
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very irregular, being wavy to almost contorted. No. 16 of the table 
gives the mineralogical composition of a thin section of this rock 
which happens to show no garnet. In the quarry the rock is very 
similar to that just described except that the feldspar is all nearly 
white, and the garnets rise to several per cent. No. 17 of the table 
shows the minerals in a thin section which happens to contain but 
little of the garnet. In the northwestern part of the area some 
ledges show variations to medium-grained and even aplitic facies. 

In the southern of the two areas there are good exposures in the 
middle portion which show the rock to be essentially like that of 
the northern area with garnets, but only moderately foliated. 

The writer ventures to suggest that this granite porphyry is not a 
pure magmatic differentiation phase of the syenite-granite like the 
coarse-grained granite above described, but that it probably repre- 
sents Grenville dark gneiss (or possibly metagabbro) which has 
been thoroughly injected and more or less altered and possibly 
assimilated by pegmatitic granite magma. This view is strength- 
ened by the character of the Grenville-granite mixed rocks below 
described as occurring in the quarry near the road one-half of a 
mile north of Luzerne. 


Grenville-granite Mixed Rocks 


Eighteen areas of Grenville-granite mixed rocks are shown on 
the accompanying geologic map. These are, next after the syenite 
and granite, the most extensively developed rocks of the quad- 
rangle. They are by no means uniform in appearance. Some of 
them are practically pure intact masses of Grenville strata cut by 
numerous dikes of granite and pegmatite; some are rather intri- 
cately involved Grenville and granite; while still others apparently 
represent Grenville strata so highly injected, altered and probably 
assimilated by granite or aplitic granite magma that the main char- 
acteristics of both the Grenville and granite have been destroyed. 

Much mixed rock of the kind last mentioned occurs in the areas 
in the southern third of the quadrangle. In fact such rock is 
by far the prevailing type in these areas. This type of Grenville- 
granite mixed rock is much like that described as occurring in the 
southwestern part of the Russell, St Lawrence county, quadrangle. 
An excellent outcrop (see plate 7B) by the main road 1 mile east- 
southeast of Linwood school: well illustrates very typical rock of 
this sort. It is highly banded in almost perfectly straight layers 
strongly resembling a true stratified rock when viewed from a dis- 
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tance of 10 or 20 feet. Closer inspection shows that the light and 
dark bands, usually alternating, with thicknesses of from less than 
a millimeter to several centimeters are really not very sharply sep- 
arated, but are connected by tiny interlocking crystals. The main 
bulk of the rock is fine grained, but scattered through it there are 
many light-red garnets from less than a millimeter to 5 millimeters 
in diameter, these garnets constituting 10 to 15 per cent of the rock. 
The nearly white bands are aplitic grano-syenite, and the light to 
dark-gray bands represent old dark gneiss (presumably Grenville) 
more or less highly injected and possibly somewhat digested by 
aplitic granite. The dark bands are highly biotitic, and most of the 
rounded garnets are irregularly scattered through them. The bands 
of white aplite contain very few garnets. A thin section cut across 
the banded structure of the typical rock shows the following min- 
erals by volume percentages: plagioclase (oligoclase to andesine), 
40; quartz, 38; garnet, 10%4; biotite, 10; magnetite, 114; and a little 
zircon and apatite. Wia6thin the bands of the section the minerals 
are rather irregularly arranged, even the biotite laths. 

Another outcrop showing rock much like that last described 
occurs by the river road 2 miles southwest of Conklingville. It is 
a ledge 150 feet wide across the strike. The rock is very distinctly 
straight banded, some of the white aplitic bands being I to 2 inches 
wide with scattering garnets. The dark bands of highly injected 
old gneiss are rich in biotite and garnet. Both the white and dark 
rocks are highly foliated with the dark facies predominant. A thin 
section of this rock cut across the bands shows the following volume 
percentages of minerals: quartz, 30; microperthite, 30; plagioclase 
(oligoclase to andesine), 18; microcline, 12; biotite, 5; garnet, 3; 
magnetite, I; muscovite, 44; and a little hematite, apatite and zir- 
con. The section is very highly foliated in thin bands, with notable 
concentration of certain minerals in definite bands. One difference 
from the previously described mixed rock is that this ledge con- 
tains a good many bands of greenish gray rather richly biotitic rock 
without garnets. These bands, usually several inches wide and par- 
allel to the foliation, are decidedly syenitic or dioritic in appear- 
ance, and they are notably less foliated than the associated light and 
dark garnetiferous rocks. An old dark gneiss (presumably Gren- 
ville) has in this case also been more or less cut and injected by an 
aplitic facies of the syenite-granite magma. Very similar mixed 
rock occurs in good exposures along the road across the area north 
of Hunt lake, but there the igneous bands predominate. Good 
exposures of somewhat similar rock also occur west of south of 
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Linwood school, and one-half of a mile east-southeast of Linwood 
school, but many of the bands of highly foliated granite are there 
pink and moderately coarse grained.’ 

Among other places where typical straight banded, alternately 
white to dark gray, biotitic, garnetiferous Grenville-granite mixed 
or injection gneisses like those above described may be well seen 
are in great ledges in a small gorge at the road corners 1 mile west 
of Efner lake; along the road between 124 and 2% miles west of 
Efner lake; one-half of a mile northwest of Efner lake; many ex- 
posures throughout the large area west of Conklingville where por- 
tions of the typical garnetiferous mixed rock very locally contain 
some thin bands of amphibolite, pegmatite and silexite parallel to 
the foliation; throughout the area 114 miles east of Conklingville; 
the lower two-thirds of the ledge 100 feet high with highly foliated 
quartz syenite or quartz diorite with low dip resting upon the mixed 
rock at the dam across the Hudson river at Palmer; along the road 
for 114 miles across the mixed rock area southwest of Hartman; 
and along the road 1% miles north-northeast of Palmer. 

In addition to the type of Grenville-granite mixed rock above 
described, there are considerable bodies of more irregularly mixed 
and less digested rocks. This is especially true in the large area 
in the southeastern part of the quadrangle except along the road 
across the south side of the area. In the eastern part of this area, 
and also on the hill 1%4 miles west-northwest of Hartman, the rocks 
are rather irregularly banded, dark gray, biotitic, garnetiferous 
Grenville-granite mixed rocks locally associated with some am- 
phibolite and pegmatite. The Grenville material seems to predomi- 
nate, but the bands are not conspicuously light and dark. Similar 
mixed rocks occur in the northwestern part of the area with a short 
narrow belt (10 feet wide) of pure Grenville quartzite at one place. 

The small area just west of the railroad 2 miles south of Luzerne 
shows mostly dark gray, garnetiferous Grenville involved with a 
little amphibolite and more or less intricately cut by granite and 


108 Since the preparation of this manuscript, field work by the writer in the 
Gloversville quadrangle has led to the tentative conclusion that banded garneti- 
ferous gneisses very similar to those here described have at least partly resulted 
from more or less intimate injection or assimilation of an amphibolitic facies 
of old gabbro by the syenite-granite magma. As already suggested on page 
17 some (or much) of the injected amphibolite may be of sedimentary origin. 
The highly banded garnetiferous gneisses here described may possibly, there- 
- fore, be partly or wholly metagabbro-granite mixed rocks. During the field 
season of 1923, the writer hopes to secure evidence which will throw more 
light upon the problem of the origin of these rather widespread garnetiferous 
gneisses. 
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pegmatite. In some ledges nearly pure, pink, moderately coarse- 
grained granite predominates. 

Interesting exposures of Grenville-granite mixed rocks occur on 
the steep hill just north of Lake Luzerne. At the top big ledges 
show the rock to be dark gray, garnetiferous, biotitic gneiss asso- 
ciated with a little amphibolite all cut to pieces by granite and peg- 
matite. This clearly foliated mixed rock contains some distinct 
lenses of Grenville gneiss up to 8 inches wide and over a rod long 
parallel to the foliation, which latter is mostly wavy and locally even 
contorted. There are many narrow bands of pegmatite and silexite 
rarely more than a few feet long and a few inches wide. Some of 
these are distinctly dikelike, but most of them have (under pres- 
sure) been kneaded into the contorted rocks. Most of the peg- 
matite and silexite masses are roughly parallel to the foliation, and 
many pegmatites contain garnets which more than likely represent 
material absorbed from the garnetiferous gneiss. In the road metal 
quarry at the southwestern base of the hill somewhat similar rock 
is exposed. This rock bears a strong resemblance to facies of the 
granite porphyry above described and lends support to the view 
that the porphyry really represents old dark gneiss which has been 
thoroughly injected and possibly digested by much granite magma. 

Grenville-granite mixed rocks very similar to those last described 
also make up the small area on Bucktail mountain, and along the 
middle eastern border of the quadrangle. 

The mixed rocks of the small area 114 miles northeast of Stony 
Creek village consist mainly of Grenville green pyroxene gneiss and 
quartzite cut rather irregularly by some granite and considerable 
pegmatite. 

The area covering about 1 square mile between 2 and 3 miles 
north of Stony Creek village consists very largely of a rather 
heterogeneous mixture of Grenville light-gray to dark garneti- 
ferous, biotitic, and hornblendic schists and gneisses more or less 
intricately cut and injected by considerable granite and pegmatite. 
These rocks are mostly well banded with variable strike and dip. 

The area of Grenville-granite mixed rocks north of Thurman 
station is the southern extension of a larger area in the North 
Creek quadrangle. Within the Luzerne quadrangle there are rela- 
tively few exposures representing various types of Grenville in- 
volved with granite. Near the mouth of the main brook of the 
area, Grenville hornblende gneiss is cut by considerable granite. 
Nearly one-half of a mile up this brook a ledge 100 feet long shows 
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well-foliated gray granite cutting much limestone and some 
pyroxene gneiss. 

In the very small area south of Thurman station a single large 
outcrop by the river is an irregular mass of well-stratified highly 
folded impure crystalline limestone about 25 feet across almost 
completely surrounded by grano-syenite (see plate 7A). 

The mixed rocks of the small area just west of High Street are 
Grenville gray garnetiferous gneisses intricately cut and injected by 
granite. 

In the small area just northwest of Athol much impure graphitic 
crystalline limestone is directly associated with some hornblende- 
garnet gneiss. Both of these rocks are irregularly cut by much 
granite. 

South and west of Bear pond considerable crystalline limestone 
and some quartzite are cut by pink medium-grained granite. 


Grenville-gabbro-granite Mixed Rocks 


In a few relatively small areas Grenville strata, gabbro (meta- 
gabbro), and granite are so closely associated that it has not been 
feasible to represent these rocks separately on the geologic map. 
The area at Hadley and Luzerne shows a number of exposures 
which give a good idea of these mixed rocks. The largest ex- 
posures are along the river, along the outlet stream of Lake 
Luzerne, and in the southern part of Luzerne village. These rocks 
are gray, garnetiferous, biotitic, Grenville gneisses associated with 
bands or lenses of amphibolite, cut and considerably injected with 
granite and pegmatite mostly parallel to the foliation. The com- 
bination presents a well-banded appearance generally with steep 
dips. Usually the Grenville material predominates, but along the 
outlet stream of the lake there is more granite than Grenville. 

The Constitution mountain area contains more or less intimately 
associated Grenville, metagabbro and granite in varying amounts. 
_Metagabbro is most conspicuous toward the south where it occurs 
in the form of numerous bands in the mixed rocks. The Grenville 
portions of these mixed rocks are generally garnetiferous. 

The area south of Gailey hill shows many good exposures of 
mainly well-banded (straight to curved) garnetiferous, biotitic 
Grenville gneiss cut and notably injected with granite, pegmatite 
and silexite, the whole containing bands or lenses of amphibolite 
(metagabbro) ranging from mere shreds to a rod or two wide and 
some rods long. Lecally the relative proportions of these rocks 
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vary notably, but the amphibolite is usually subordinate. Along 
the state road most of the rock is quartzitic with relatively fewer 
garnets. 

Rocks very similar to those just described constitute the main 
bulk of the Mount Anthony area of Grenville-gabbro-granite mixed 
rocks. Granite to grano-syenite is always abundant in these banded 
rocks, while the Grenville (usually garnetiferous) and metagabbro 
locally vary notably in quantity. 


Gabbro-granite Mixed Rocks 


Several small areas of mixed rocks of this sort are shown on the 
accompanying geologic map. In general it may be said that they 
represent gabbro (or metagabbro) which has been more or less 
intimately cut to pieces by granite and pegmatitic granite with some 
local suggestions of admixed Grenville. In some cases granite pre- 
dominates and in others gabbro. 

In the area south of Mount Anthony many small pegmatite dikes 
cut the mixed rocks at various angles, though mostly parallel to the 
foliation, and these pegmatites commonly carry considerable mag- 
netite in masses up to an inch or two across as well shown at the 
old iron mine (see map). It is believed that this magnetite was 
absorbed from the old gabbro by the pegmatitic granite during its 
intrusion. | 

Great ledges in the eastern part of the area 1% miles northwest 
of Corinth consist of amphibolite (metagabbro) rather thoroughly 
cut, injected and digested by granite with many very narrow bands, 
of pegmatite lying parallel to the foliation. 

Several exposures in the area 2 miles north of Hadley show the 
rock to be mainly metagabbro (amphibolite) intricately cut and 
injected by granite and pegmatitic granite causing the mixed rocks 
to have a banded appearance, in some cases almost contorted, as 
along the northeast side of the mapped body of gabbro. 

The areas in the northwestern corner of the quadrangle consist 
mainly of granite varying to grano-syenite, the composition of 
which has in many places been changed by more or less complete 
digestion of bands of amphibolite parallel to the foliation. That 
this amphibolite is metagabbro is strongly suggested by some bands 
which have been relatively little affected by the granite. A thin 
section from a lens of the amphibolite which has been highly in- 
jected and more or less digested by the grano-syenite magma 


GEOLOGY OF THE LUZERNE QUADRANGLE 35 


shows: microperthite, 37; oligoclase, 20; hornblende, 25; hyper- 
sthene, 15; magnetite, I; apatite, 1; biotite, 14; garnet, 12; and very 
little zircon. 

Pegmatite, Aplite and Silexite 


In the preceding descriptions of the rocks, local occurrences of 
pegmatite, aplite and silexite have been incidentally referred to, and 
certain of the pegmatite dikes are specifically referred to in the 
chapter on Mines and Quarries. Pegmatite, and to a less extent 
silexite, have been observed as dikes and lenslike masses within 
practically all the rock formations already described. Some ex- 
amples will now be given. Only the larger observed dikes are rep- 
resented on the geologic map. 

Grenville limestone is cut by small dikes of granite, pegmatite 
and silexite near the “ Cave” at the southern end of Athol village. 

Pegmatite very commonly, and silexite dikes less commonly, cut 
the gabbro and metagabbro masses, especially around their borders. 
Various good examples are mentioned in the preceding discussion 
of the gabbro and metagabbro. Some of these cut nonfoliated 
gabbro; some cut across the foliation of the metagabbro; and some 
are bands or lenses in the metagabbro parallel to its foliation. 

Pegmatite and silexite, especially the former, occur locally in 
many parts of the areas mapped as medium-grained granite. Most 
of these are in the form of small dikes or lenses in the granite 
parallel to its foliation, but occasionally some cut across it. Those 
parallel to the foliation are, as a rule, not very sharply separated 
from the granite, while those which cut across usually are. Among 
many places throughout the granite areas where such pegmatite and 
silexite masses are clearly shown, a number are mentioned in the 
above description of the medium-grained granite. 

Some pegmatite and less silexite occur locally in the coarse- 
grained granite in much the same manner as in the medium-grained 
granite, but in notably smaller amounts. A locality of special inter- 
est is nearly a mile southeast of Linwood school where highly foli- 
ated coarse-grained granite is rather sharply cut across its foliation 
by a number of long nearly parallel dikes of pegmatite ranging 
from a few inches to several feet in width. 

Pegmatite and silexite masses were seldom observed within the 
areas mapped as syenite and grano-syenite. An exceptional place 
is the northwestern portion of the large area west of Stony Creek 
village where many very narrow highly quartzose to silexitic bands 
lie in the grano-syenite parallel to its foliation and without very 
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sharp contacts. Another exceptional place is the small body of 
syenite just west of Mount Anthony where some pegmatites with- 
out sharp borders cut across the foliation of the syenite. 

The various combinations of mixed rocks as mapped also not 
rarely contain some pegmatite and silexite mostly arranged parallel 
to the foliation, but in some cases they cut across it at various 
angles. Among other places, such pegmatite and silexite are well 
displayed in the mixed rock areas at and near Mount Anthony; 1% 
miles northwest of Corinth; on the hill just north of Lake Luzerne; 
one-half of a mile southeast of Gailey hill; and 214 miles north of 
Stony Creek village. The largest pegmatite dike observed cuts the 
Grenville-granite mixed rocks between 1 and 134 miles southwest 
of Linwood school. It is described in the chapter on Mines and 
Quarries. 

Aplite in the form of distinct dikes seldom occurs, two cases of 
special interest being an aplite dike 2 inches wide which sharply 
cuts the gabbro 1 mile southwest of Gailey hill, and another very 
small one which very sharply cuts the little body of gabbro 1% 
miles north of Potash mountain. 

Considerable aplitic granite does, however, occur locally as a 
facies of the granite in the form of bands of varying width not 
sharply separated from the granite and parallel to its foliation. 
Such aplite appears to be a differentiation phase of the granite 
magma. It is well exhibited on West (Hadley), Baldhead and 
Moose mountains, and between 1 and 114 miles east of Stony Creek 
station. 

Much of the granite which has so intimately cut, injected and 
even more or less absorbed Grenville material of the garneti- 
ferous Grenville-granite mixed rocks in the southern third of the 
quadrangle is distinctly light gray to nearly white, relatively fine- 
grained, and aplitic in character. 


Diabase Dikes 


Diabase dikes are represented at twenty localities on the accom- 
panying geologic map. Others no doubt occur, some of which are 
concealed from view and some of which escaped detection by the 
writer. In any case it is very certain that diabase dikes are far 
less abundant in this district than they are in the northeastern Adi- 
rondacks where, for example, on the writer’s Lyon Mountain geo- 
logic map more than 120 dike localities are indicated. They cut 
all kinds of Precambrian rocks and, judging by their mode of 
occurrence as narrow sharply defined dikes, their fineness of grain, 
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and their total lack of metamorphism, they must be much younger 
than the other Precambrian rocks of the quadrangle. Since Cush- 
ing has shown these Adirondack diabase dikes to be older than late 
Cambrian, they are, therefore, quite certainly of late Precambrian 
age. These dikes of the quadrangle vary from fine to medium 
grained, and they usually have a more or less well-defined ophitic 
texture. In all cases where the determination could be made the 
dikes show a strike ranging from north-south through northeast fo 
east-west, most of the strikes varying between north 10 degrees 
east and north 40 degrees east. Some of the dikes will now be 
specifically referred to. 

The eastern one of the two dikes one-half of a mile north of 
Hunt lake is fully 30 feet wide. It is clearly traceable for one- 
eighth of a mile with a strike north 20 degrees east. The western 
one of these two shows but a single good exposure. 

A fine-grained diabase dike 6 feet wide sharply cuts the large 
pegmatite dike vertically in the feldspar mine 144 miles southwest 
of Linwood school. A thin section of this diabase consists of basic 
plagioclase and chlorite with much dark glass filling in between the 
two. A very little pyrite was also noted. The section shows an 
excellent ophitic texture. 

The diabase dike nearly 2 miles west of Conklingville is 45 feet 
wide and traceable 200 feet. It cuts granite of the mixed rock area 
almost vertically and parallel to the foliation. It strikes north 40 
degrees east. , 

Three-fourths of a mile northwest of Gailey hill several dikes 
(the largest 8 feet wide) with east-west strike cut the coarse- 
grained granite vertically about parallel to the foliation. These 
dikes are traceable only a few rods. A thin section contains: 
plagioclase (andesine to labradorite), 38; hornblende, 30; enstatite, 
22; garnet, 5; magnetite, 4; and pyrite, 1. The texture is fine 
grained and rather uniform. 

At the eastern edge of the gabbro area 2 miles southwest of 
Stony Creek station a diabase dike fully 10 feet wide with strike 
north 30 degrees east cuts the gabbro, but both of these rocks are 
there badly crushed due to faulting (see map). 

A diabase dike 15 feet wide with strike north 4o degrees east is 
also badly crushed along a fault 2%4 miles north of Stony Creek 
village. 

A small dike by the road at the southeastern edge of Warrens- 
burg village shows in thin section: labradorite, 61; augite, 22; 
chlorite, 10; and magnetite, 7. 
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PAL EOZOIG STRATA 
Description of the Strata 


Three small areas of early Paleozoic (Upper Cambrian) strata 
occur within the quadrangle. Two of these lie a little west and 
north of High Street village near the middle northern border of 
the quadrangle, and the other lies 2% miles northwest of Hartman 
in the southeastern part of the quadrangle. All these have been 
discovered by the writer, the area just west of High Street about a 
dozen years ago, and the other two during the summer of 1920. 

The largest area, north of High Street, shows by far the most 
extensive exposures. One-eighth of a mile southwest of Number 
Nine pond an area of about an acre shows good outcrops of well- 
stratified light-gray sandstone with one or two horizons of bluish 
gray dolomitic limestone each a few feet thick. The strike is north 
50 degrees east, and the dip to degrees north. The thickness of 
strata exposed is perhaps 40 feet. South of the outlet brook, be- 
tween the pond and the road, several acres contain a number of 
large exposures of light-gray, well-bedded sandstone with a little 
interbedded bluish gray dolomitic limestone toward the east. The 
general strike is about north 65 degrees east, and the dip 15 degrees 
north. A number of good outcrops occur along the outlet stream 
of the pond, these all being sandstone, though some of the layers 
are porous showing that they were originally calcareous. These 
outcrops in general strike north 30 degrees east, and dip 15 degrees 
west. Near the northern corner of the area an outcrop of some- 
what porous sandstone strikes nearly north-south and dips west. 
In the northern one-half of the area outcrops are fairly well dis- 
tributed for one-fourth of a mile across the strike with a dip of 
about 15 degrees west. Barring the possibility of minor faulting, 
this sandstone, with some interbedded dolomite, must be at least 340 
feet thick with neither top nor bottom of the formation showing. 
The middle of the area is strewn with thousands of more or less 
angular small and large fragments of the sandstone, with a good 
many associated fragments of dolomite toward the south. It is 
very clear that this whole area represents a mass of sandstone, with 
some dolomite, sharply downfaulted against the syenite of Number 
Nine mountain. 

In the small area three-fourths of a mile west of High Street 
there is so much drift that the writer could not be perfectly certain 
of an actually exposed ledge. Near the northern end an actual 
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exposure probably occurs. Over the whole area there are a great 
many angular fragments of gray sandstone and gray sandy dolomite 
up to 1 and 2 feet in diameter. If none of the rock is not now 
really in place it certainly was just before the Ice Age. In any 
case the ledges were much broken up by the passage of the ice. 

Three small exposures of Upper Cambrian strata were observed 
within the small area 244 miles northwest of Hartman. Two of 
these occur by the roadside where the rock is seen to be well- 
bedded, gray, sandy dolomite with a few intercalated layers of 
light-gray sandstone a few inches thick. Each exposure shows a 
thickness of only 5 or 6 feet. These outcrops lie at the base of a 
steep slope of syenite, the dolomite having there been faulted down 
against the syenite. Only one very small outcrop, showing a thick- 
ness of about 2 feet was seen east of the road but its relation to 
the other exposures makes it probable that a thickness of at least 
20 to 25 feet of strata are represented in this area. 


Age and Significance of the Strata 


Although no fossils were observed in them, the sandstone and 
dolomite strata of the three areas quite certainly belong to the Pots- 
dam-Theresa series of Upper Cambrian age in northern New York. 
According to Cushing:'t ‘ Everywhere in New York where the 
Potsdam sandstone formation occurs, it is united with the (Little 
Falls) formation next above, usually a dolomite formation, by a 
series of intermediate or passage beds (Theresa formation) which 
consist of alternating sandstone, calcareous sandstone, and dolo- 
mite. . . . The sandstone is in excess in the lower part of the 
formation, and the dolomite in the upper. Deposition was appar- 
ently continuous but physical conditions slowly changed, the sand 
supply from the Adirondack land slowly diminishing and _ finally 
being entirely cut off. Because of this it is impossible sharply to 
delimit the (Theresa) formation, either at the base or summit.” In 
the largest of the three areas of the Luzerne quadrangle both the 
Potsdam and Theresa quite certainly show in outcrop, but in the 
two smaller areas Theresa only shows, though the Potsdam almost 
certainly lies underneath. 

The three small bodies of early Paleozoic strata within the 
Luzerne quadrangle are really outliers, that is, they represent 
erosion remnants of a vast sheet of early Paleozoic strata which 
once overspread the whole southeastern Adirondack region, includ- 
ing the area of the Luzerne quadrangle. A few years ago the writer 


uN, Y. State Mus. Bul. 169, 1914, p. 35. 
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listed’? eleven areas (outliers) of strata of Upper Cambrian (Pots- 
dam to Little Falls) age well within the southeastern Adirondack 
Precambrian rock area. The two outliers discovered in the Luzerne 
quadrangle in 1920 bring the total known outliers up to thirteen. 
The outliers containing marine Upper Cambrian strata at Wells, 
Hamilton county; in Essex county, near North River; at and near 
Schroon Lake village, Essex county; and in the northern part of 
the Luzerne quadrangle are of great geological significance because 
they are separated by many miles from the large areas of rocks of 
the same age south and east of the Adirondacks and, therefore, 
prove that the late Cambrian sea spread over the southeastern Adi- 
rondacks, including the area of the Luzerne quadrangle. 

Based upon the presence of Middle Ordovician strata with fossils 
in the outlier at Wells, and the nature of the overlap of the Ordo- 
vician upon the Precambrian of the southern and eastern Adiron- 
dacks, the writer some years ago showed*® that the Middle Ordovi- 
cian sea must have extended even farther than the late Cambrian 
sea from the southeast toward the central Adirondack area. Studies 
on the southern side of the Adirondacks have shown that the Upper 
Cambrian and Ordovician strata are separated by an unconformity. 
Accordingly, the late Cambrian sea spread over the area of the 
Luzerne quadrangle and was excluded toward the close of the 
period by emergence of the land which underwent some erosion. 
Then, during the first half of the Ordovician period, the sea again 
spread over the area of the quadrangle. There is no evidence what- 
ever that any sea later than the Ordovician ever covered the south- 
eastern Adirondacks. It is possible, however, that somewhat later 
marine waters did transgress upon the region, and that the result- 
ing deposits have since been completely removed by erosion. 


STRUCTURAL GEOLOGY 


Structure of the Grenville Series 


Evidence has recently been presented’* by the writer to show 
that the Grenville strata of the Adirondacks have never been highly 
folded or severely compressed. Many broad belts of the strata are 
known to be practically horizontal or only very moderately folded, 
as, for example, in the North Creek quadrangle, while many masses 
are merely tilted or domed at various angles. Very locally the 


4 N.Y.) State: Mus: Bul2r3,/ 1910; '‘p.) 68. 
N.Y. State Mus. Bul. 164, 1913, p. 80-94. 
* Jour. Geol., 24, 1916, p. 588-00. 
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strata exhibit contortions. _The many scattering bodies of Gren- 
ville strata throughout the Adirondacks do not show any very per- 
sistent strike as would be the case had they been subjected to 
notable orogenic pressure. 

The structural relations of the Adirondack Grenville series are 
reasonably explained as having been the result of slow, irregular 
upwelling of the great bodies of more or less plastic magmas, prob- 
ably under very moderate compression, whereby the strata, previ- 
ously deformed little or none at all, were either broken up, tilted, 
lifted or domed, or engulfed in the magmas. According to this 
view, many large blocks or belts of Grenville strata, or several such, 
rather locally separated by intrusive masses with strike of the 
intrusives parallel to the strike of the Grenville, show monoclinal 
dips; many masses of Grenville were shifted around in the irregu- 
larly rising magmas and now show various strikes and dips accord- 
ing to the directions of the magmatic currents; some bodies of 
Grenville were merely arched-over bodies of laccolithically rising 
magma so that they now exhibit more or less quaquaversal strikes 
and dips; some masses of strata were considerably bent or even 
folded into synclines as a result of having been caught between 
bodies of magma upwelling at about the same rate; some masses, 
especially the more plastic limestones, were locally contorted near 
the igneous contacts; and many masses of strata were caught up 
and enveloped by the rising magmas. 

The Grenville series of the Luzerne quadrangle, where it is free 
from contamination with igneous materials, is too scantily repre- 
sented by small scattering areas to throw much light upon its struc- 
ture, but several of the more common types of occurrence above 
mentioned are present. 

Another important fact is the practically universal parallelism of 
foliation and stratification of the thoroughly crystalline Grenville. 
Unless we assume intense isoclinal folding, as has been suggested 
by Cushing, so that mineral elongation could everywhere have taken 
place practically at right angles to the direction of lateral pressure, 
the parallelism of stratification and foliation can not be accounted 
for by crystallization under severe lateral pressure. In the paper 
above cited, the writer has shown not only that there is no positive 
evidence for isoclinal folding, but also that there is much evidence 
against any more than mere tilting or very moderate folding of the 
Adirondack Grenville series. We thus conclude that Grenville 
foliation was developed during .crystallization of essentially hori- 
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zontal strata under load of much overlying material. In other 
words, it was static metamorphism possibly aided by heat of the 
great volumes of slowly rising magmas. According to this view 
the parallelism of foliation and stratification would normally have 
developed. 


Structure of the Syenite-granite Series 


The various facies of the syenite-granite series seldom fail to 
exhibit at least a faint foliation. They are very commonly clearly 
foliated, and locally excessively so. The degree of foliation varies 
notably even within short distances. Both strike and dip also vary 
notably, as shown on the geologic map. There is really no con- 
spicuously general trend or strike of foliation throughout the quad- 
rangle, but rather locally, over areas of a few square miles, both 
strike and direction of dip may maintain considerable uniformity. 

The foliation is usually accentuated by the roughly parallel 
arrangement of dark minerals, though locally the granite, where it 
is comparatively free from dark minerals, is strikingly gneissoid 
due to extreme flattening of feldspar and quartz. Examples of 
highly foliated facies are given in the description of the syenite- 
granite series. Granulation of minerals, especially feldspar, is com- 
mon in many places and often highly developed. 

For a long time the foliation of the Adirondack syenite-granite 
series has been ascribed to severe compression brought to bear upon 
the region after the great intrusions. But the lack of anything like 
a persistent strike of the foliation, and the evidence against notable 
regional folding of the Grenville strata, led the writer some years 
ago’® to regard the foliated syenite and granite to be essentially 
“primary gneisses’ whose gneissoid structure developed as a sort 
of magmatic flow-structure under conditions of moderate com- 
pression rather than by severe lateral (orogenic) pressure brought 
to bear upon the region after cooling of the magmas. Briefly 
stated, the writer’s explanation follows. During the processes of 
intrusion, which were long continued, the great magmatic masses 
were under only enough lateral pressure to control the general 
strike of the uprising magmas with consequent tendency toward 
parallel arrangement of intrusives and invaded Grenville; the folia- 
tion is essentially a flow-structure produced by magmatic currents 
under moderate pressure during the intrusions; the sharp variations 
of strike on large and small scales, and the rapid variations in de- 


* Jour. Geol., 24, 1916, p. 600-16. “ 
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gree of foliation, are essentially the result of varying magmatic 
currents under differential pressure, principally during a late stage 
of magma consolidation; the almost universal but varied granula- 
tion of these rocks was produced mostly by’ movements in the 
partially solidified magma, and possibly to some extent by moderate 
pressure after the complete consolidation; and the mineral flatten- 
ing or elongation was caused by crystallization under conditions of 
differential pressure in the cooling magma. 


Structure of the Gabbro and Metagabbro 


It is believed that the old gabbros exhibit foliation due to two 
separate and distinct causes. Foliation is not uncommon well 
within the gabbro masses, especially the larger ones. Both the 
degree and direction of such foliation vary notably within short 
distances, even within single bodies, a good example being in the 
area 114 miles northwest of Stony Creek village. Such foliation 
is considered to be largely, if not wholly, a primary feature due to 
magmatic movements or differential flowage while the magma was 
being intruded under deep-seated conditions. 

Portions of borders of many of the gabbro bodies, and many of 
the smaller ones as a whole, are more or less foliated amphibolites 
which are commonly finer grained and more granulated than the 
usual gabbro. Such amphibolites are believed to represent gabbros 
which have been subjected to pressure of the enveloping syenite- 
granite magma with resultant development of this second type of 
foliation. | 

Many of the gabbro bodies, especially the smaller ones, show a 
strong tendency to be arranged with their long axes parallel to the 
foliation of the inclosing syenite or granite. Such masses may be 
regarded as inclusions which tended to swing into parallelism with 
currents of the great bodies of the intruding syenite-granite magma. 


Structure of the Mixed Rocks 


All the mixed rocks of the quadrangle are more or less foliated, 
and most of them are distinctly banded. As a glance at the geo- 
logic map will show, the strike and dip of such foliation and band- 
ing are almost invariably the same as those of the adjacent granite 
or syenite. In some cases igneous rock dips under the mixed rocks, 
while in other cases the mixed rocks dip under the igneous rock. 
Bodies of mixed rocks may lie within the igneous rock, or bodies 
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of igneous rock may lie within the mixed rocks, the strike and dip 
in either case being accordant. Such phenomena are a natural 
consequence of the more or less intimate cutting and injection of 
the older rocks parallel to their foliation by portions of the syenite- 
granite magma, the older rocks having been of the nature of large 
and small inclusions in the rising magma. 


Structure of the Cambrian Strata 


The Cambrian strata of the three small areas mapped have been 
only moderately tilted (in no case more than 20 degrees) from 
their original horizontal position. In the area north of High Street 
the dip is always 5 to 20 degrees toward the west, but the strike 
varies from north 65 east near the middle of the area to almost 
north-south at the north. These departures from horizontality have 
been caused by unequal settling of the fault blocks upon which the 
strata rest. 


Faults 


General considerations. It is well known that the southeastern 
half of the Adirondack region is cut by many normal faults. In 
all known cases the fault surfaces stand vertically or nearly so, 
and the displacements vary from less than 100 feet to 2000 feet or 
more. Most of these faults show a general northeast-southwest 
trend, though some conspicuous ones show varying strikes. A num- 
ber of normal faults were found within the Luzerne quadrangle, 
and they are represented on the geologic map. The writer was dis- 
appointed, however, in not finding positive evidence for many 
faults which could be carefully studied. 

Within the area of Precambrian rocks of the eastern Adiron- 
dacks it is often difficult to demonstrate the existence of faults and, 
when a given fault has been proved to exist, it is usually difficult 
or impossible to trace it across the country with any great degree 
of accuracy because of scarcity of exposures due to accumulation 
of Glacial and Postglacial deposits in the fault valleys. Because 
of the character and structure of the rock masses (mostly igneous) 
and the lack of any very clearly defined stratigraphic relations, it 
is practically impossible to determine the actual amounts of dis- 
placements, though in some cases minimum figures can be given. 
Within the quadrangle such minimum figures are not definitely 
known to be more than 1000 feet, but actual displacements may 
have been much greater in some cases. 
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Among the more positive criteria for the recognition of the 
faults in the quadrangle are the following: (1) long, narrow, almost 
straight valleys which trend at high angles across the strike of the 
older rock structures such as the foliation and the belts of Gren- 
ville strata; (2) steep to nearly vertical scarps, often miles long, 
in hard homogeneous rock; (3) presence of crushed, sheared, 
slickensided or brecciated rock zones; and (4) Paleozoic strata 
lying at the base of steep hills of Precambrian rocks. 

Description of the faults. The most important known fault 
cuts across the northwestern part of the quadrangle at the eastern 
base of the Baldhead-Moose mountain mass. Existence of this 
fault is proved by all four of the criteria above listed. The small 
bodies of Paleozoic strata west and north of High Street have cer- 
tainly been sharply downfaulted against the Precambrian rocks. 
Both granite and a nearby diabase dike have been notably fractured 
and broken to pieces by the faulting 234 miles north of Stony Creek 
village a little north of where the road crosses a large brook. Two 
miles northwest of the same village a ledge of granite in the fault 
zone is notably crushed. The downthrow side is clearly on the 
east where the general level of the country between Stony Creek 
and High Street is many hundreds of feet lower than that of the 
Baldhead and Moose mountains on the west. The Paleozoic strata 
north of High Street lie fully 1000 feet below the top of Number 
Nine mountain. The view that the sharp change in topography 
marked by the relatively straight line miles long is the result of 
faulting is further strengthened by the fact that this line cuts the 
foliation of rather homogeneous granite. All things considered, it 
seems almost certain that the amount of displacement along the 
northern two-thirds of the fault as mapped has been at least 1000 
feet. The position of the southern one-third of the fault as mapped 
is indicated by a broken line because it can not there be so accur- 
ately traced. It no doubt continues southwesterly for miles, the 
valley of the Stony Creek quadrangle in which are located Lens, 
Livingston and Winona lakes having been determined along the 
fault zone. Positive evidence for considerable displacement along 
this part of the fault is, however, lacking. 

Two faults of special interest bound a large earth block below 
the general level of the country between West (Hadley) mountain 
and Hadley hill in the west-central part of the quadrangle. These 
faults are each at least 6 miles long and everywhere from 1% to 
nearly 2 miles apart. Topographic evidence for the existence of 
the western fault is very strong, the upthrow (west) side being 
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marked for the whole distance almost without a break as a high, 
steep, nearly straight eroded scarp from a few hundred feet to more 
than a thousand feet high with its strike nearly at right angles to the 
foliation of the granite (see map and plate 8A). The eastern fault 
also extends along the base of a conspicuous scarp, but it averages 
considerably lower than the other scarp. Just north of where the 
county line crosses the fault a diabase dike cuts the gabbro and 
both rocks are highly crushed and broken due to the faulting. The 
crush-zone shows a strike of north 25 degrees east. The _topo- 
graphic evidence indicates that the block between these faults sank _ 
the most toward its middle, or fully 1000 feet, in relation to the 
West mountain mass, and a few hundred feet in relation to the 
Hadley hill mass. | 

There is strong topographic evidence for the presence of a fault 
several miles long with northeast-southwest strike as mapped, cross- 
ing the river east of Conklingville. The nearly straight ridge with 
steep eastern front hundreds of feet high, cut through by the river, 
marks the upthrow side. The belief that this is really a fault scarp 
is greatly strengthened by the fact that it strikes across the foliation 
of the rocks. Glacial drift everywhere conceals the actual fracture. 

High steep ledges forming the eastern boundary of the area of 
gabbro-granite mixed rocks 114 miles northwest of Corinth no 
doubt mark the northern extension of the long conspicuous fault 
of the Saratoga quadrangle. 

The only notable fault mapped with northwest-southeast strike 
lies along the southwestern base of Potash mountain and the high 
mountain next to the northwest (see plate 1). It seems impossible 
satisfactorily to account for this bold, unusually high scarp except 
on the basis of faulting. It is highly improbable that this great 
scarp resulted from removal of weaker rock such as Grenville, or 
Grenville-granite mixed rocks, first, because not a vestige of such 
rocks is now visible and, second, because the scarp trends at a high 
angle across the strike of the granite. As already pointed out, 
bodies of Grenville or Grenville-granite mixed rocks, almost invari- 
ably lie in the granite parallel to its foliation, and removal of such 
rocks by erosion would therefore leave a scarp parallel to the 
eranite foliation. 

The other faults mapped along the northern side of the quad- 
rangle are southward extensions of North Creek quadrangle faults 
and they require no special descriptions. Careful search failed to 
reveal any evidence for faulting either through the deep narrow 


Plate 8 


W. J. Miller, photo. 


A The steep western face of Hadley (West) mountain as seen from 
the valley to the southeast, with Roundtop mountain in the right distance. 
This mountain side is an eroded fault scarp. 


W. J. Miller, photo. 


B The hill of mixed gneisses just north of Lake Luzerne as seen 
from the floor of the valley to the west. The higher portion of the hill 
is mostly bed rock, while the long northern slope is glacial morainic ma- 
terial. 
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Hudson valley between Stony Creek station and Thurman station, 
or along the deep valley of Stewart brook, though each of these 
valleys suggests carving out of the rocks along a fault zone. 

Age of the faulting. That some Adirondack faulting took place 
in Precambrian time has been rather well established, but, so far 
as definitely known, such fractures are of minor importance. No 
positive evidence for such faulting was found in the Luzerne quad- 
rangle. It seems quite likely, as Cushing has suggested, that con- 
siderable faulting took place during, or toward the close of, the 
Paleozoic era. ? 

Any fault scarps, ridges or valleys which may have been pro- 
duced by the close of Paleozoic time must have been nearly or quite 
obliterated by the long subsequent time of erosion. If so, how do 
we account for the present Adirondack ridges and valleys which 
follow the fault lines or zones? Accompanying the uplift of the 
late Mesozoic or early Cenozoic peneplain of the Atlantic coast 
region, or following it, there was either new faulting, or renewed 
movement along old faults, or old faults were not affected by new 
movements. How much is new faulting, and how much renewed 
faulting along old fracture lines or zones is not known, but it is 
quite cértain that considerable faulting in the eastern Adirondacks 
must date from the uplift of the peneplain just mentioned as shown 
not only by fault scarps in homogeneous rock, but also by the dis- 
tinctly downfaulted block between Hadley hill and West mountain. 
Conspicuously tilted fault blocks, like those in parts of the North 
Creek quadrangle, are not well represented in the Luzerne 
quadrangle. 


GLACIAL AND POSTGLACIAL GEOLOGY 


General Statements 


It should be understood that the writer has made no careful 
detailed study of the Glacial and Postglacial geology of the Luzerne 
quadrangle. His purpose is merely to record and tentatively inter- 
pret many observations made during the study and mapping of the 
old rock formations. 

It is well known that, during the great Ice Age of the Quater- 
nary period, all of New York State except portions of the extreme 
southern side was buried under a sheet of ice. That this great 
glacier was thick enough to bury even the highest summits of north- 
ern New York is proved by the presence of glacial pebbles and 
boulders at or close to the highest points on the mountains. This 
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is true in the Luzerne quadrangle. In some cases striae and glaci- 
ated ledges have been observed several thousand feet above sea 
level, the highest which happened to be noted in the Luzerne quad- 
rangle being 1300 to 1500 feet. Adirondack glacial lakes at alti- 
tudes of several thousand feet above sea level also bear strong testi- 
mony to great depth of ice. Several lakes and ponds of the 
Luzerne quadrangle lie at altitudes of from 1200 to 1600 feet. 

The general direction of movement of the ice across the Adiron- 
dacks was toward the south and southwest, with comparatively few 
local exceptions. Such a persistent direction of movement also 
strongly argues for complete burial of the whole region under the 
ice. The ice spread southward as a part of the great Labradorean 
ice sheet of Canada. When the ice, early in its southward move- 
ment, struck the Adiroéndack highland district, one portion flowed 
southward through the Champlain valley and sent a branch lobe 
westward into the Mohawk valley. At the same time another por- 
tion flowed around the western side of the mountains and sent a 
lobe eastward into the Mohawk valley. The two lobes, one from 
the east and the other from the west, met in the central Mohawk 
valley, leaving the main portion of the Adirondacks free from ice. 
But, as the ice increased in volume, more and more of the Adiron- 
dack region was covered until finally even the highest points were 
buried. During the retreat of the ice the higher east-central Adi- 
rondack region was the first to be freed from the ice, and the ice- 
freed portion gradually increased in size. A wonderful succession 
of glacial lakes, some of them very large, developed during the 
retreat of the vast glacier from northern New York. 


Direction of Ice Movement across the Quadrangle 


Distinct glacial scratches (striae), indicating the direction of 
movement of the ice across the Luzerne quadrangle, were observed 
at fourteen places, the location and bearing of each being indicated 
on the geologic map. They are as follows: 

t North-south. On Grenville gneiss by the road two-thirds of 
a mile west of Number Nine pond. 

2 North-south. On Grenville gneiss by the road one-half of a 
mile northwest of Athol. 

3 North-south. On Grenville-granite mixed rocks by the rail- 
road 1 mile northeast of Thurman station. 

4 South 5 degrees west. On granite by the road at the map 
limit 1 mile northeast of the summit of Black Spruce mountain. 
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5 South ro degrees east. On grano-syenite by the road 1% 
miles west-northwest of the summit of Black Spruce mountain. 

6 South 15 degrees west. On granite 144 miles a little east of 
south of Bald mountain. 

7 South to degrees west. On granite 20 rods west of the road 
at its highest point across Hadley hill. 

8 South 20 degrees west. On Grenville-granite mixed rocks by 
the road (now abandoned) three-fourths of a mile north-northeast 
of Conklingville. 

Q South 5 degrees east. On gabbro by the state road at the 
north end of Luzerne village. 

10 South 50 degrees west. On Grenville-granite mixed ;rocks 
by the upper road 144 miles east-southeast of Linwood school. 

II South 10 degrees west. On Grenville-granite mixed rocks 
by the road one-third of a mile north of Hunt lake. 

12, 13, 14 South 80 degrees west. On Grenville-granite mixed 
rocks by the road, respectively, just west of Hartman school; 1% 
miles southwest of Hartman; and 11% miles west-southwest of 
Hartman. 

These records indicate that the general movement of the ice 
across the northern two-thirds of the quadrangle was almost due 
south, or the same as for the North Creek quadrangle next to the 
north. Over the southern portion of the quadrangle, however, the 
striae indicate a strong southwesterly to nearly westerly movement 
of the ice sheet, these latter records probably having been left by 
the great waning Mohawk valley lobe of ice. 


Glacial Erosion 


There is no evidence that the topography was very notably 
affected by ice erosion. It is quite certain, however, that the ice 
did remove from its original position practically all the Preglacial 
soil and most of the rotten rock. Further, the vast number of 
glacial pebbles and boulders of comparatively fresh rock must-have 
been removed, probably by the process of plucking of joint blocks. 
During transportation they became more or less rounded and 
faceted. Altogether, however, the total amount of material eroded 
by the ice made no marked difference in the Preglacial topography. 
The dumping of Glacial and Postglacial materials in the valleys 
during and after the ice retreat has probably altered the topography 
more than the ice erosion. 
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Each of the three high peaks making up the group known as the 
Three Sisters south of Thurman station seems to show interesting 
and rather notable effects of ice erosion. Each has a very steep to 
precipitous south face of solid rock hundreds of feet high, and each 
has a much longer more gradual northern slope (see plates 5 and 
6). The unnamed peak shows this structure best of all. The 
northern flank of each carries considerable glacial drift. Evidently 
these peaks were so situated that the southward moving ice sheet 
flowed against and over them with unusual force, wearing down 
their northern slopes by abrasion and plucking of joint blocks, while 
on the sheltered lee side of each only the relatively loose joint 
blocks and talus were rather gently cleaned away by the ice. The 
contour lines do not adequately express the shapes of these peaks. 
With thinning of the glacier and weakening of its power, the 
tendency was to deposit morainic material on the northern flanks. 

Among various other mountain peaks and hills whose shapes are 
probably due,to the same, causes) as’ the. Three Sisters, arene 
mountain with precipitous face hundreds of feet high just north 
of Thurman station, and the hill (altitude 1600 feet) 2 miles north 
of Hadley hill. The southern face of neither of these is properly 
shown by the contours on the map. 

Of very special interest are the two hills just north and northwest 
of Luzerne. Each of these is over one-half of a mile long and 200 
feet high. Here again the map contours fail to express properly 
the profiles of the hills. Both hills are of the same shape and origin, 
but the eastern one is the better example. A good idea of the more 
easterly one may be gained from plate 8B. The southern one-fourth. 
of this hill consists of practically solid rock with a precipitous 
southern face 200 feet high. On the northern side the hill slopes 
downward gradually for 200 feet with remarkable uniformity for 
one-third of a mile to the level of the surrounding sand plain. In 
outward form this hill is like a typical drumlin, but in reverse posi- 
tion in regard to the direction of ice movement which was here 
south 5 degrees east. Evidently the ice here rode over a high rock 
knob, wearing down its northern side and simply removing talus 
and loose joint blocks from its protected (southern) lee side. When 
the ice became thin and too weak to erode, during the waning of 
the glacier, it began to deposit morainic material on the northern 
side of the hill, plastering it on with a remarkable degree of 
uniformity. | 
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Morainic Deposits 


Typical morainic deposits, mostly till or ground morainic ma- 
terials, are common throughout the quadrangle, though usually they 
are more or less associated with stratified or fluvio-glacial materials. 
True boulder clay is seldom seen. Morainic deposits are particu- 
larly well developed over the lower lands or valleys, while on the 
hills and mountains they are relatively thin or absent. It is evident 
that, during the retreat of the great ice sheet, the burden of 
morainic material was largely dumped in the valleys either by direct 
deposition by the ice, or by water in connection with the ice, or 
both. Morainic deposits of this kind have been piled in the valley 
of Stony creek to such an extent for 5 miles from Stony Creek vil- 
lage westward that only a few scattering outcrops of the older 
rocks are anywhere to be seen. The bedrock of the western part 
of the valley has been so effectually concealed by heavy morainic 
deposits containing many boulders that it has been necessary to map 
that area as Pleistocene. Heavy morainic deposits with many 
boulders also cover the valley between 2 and 3 miles southwest of 
the top of West mountain; the middle part of the sunken fault 
block between West mountain and Hadley hill; much of the higher 
land mapped as Pleistocene north and northwest of Corinth; the 
valley between 2 and 3 miles east of Gailey hill; the valley of Roar- 
ing brook between 2 and 3 miles west-southwest of Stony Creek 
village; and in the general vicinity of High Street. 

Kame-morainic deposits, often with knob and kettle structure, 
are well represented between 2 and 3 miles south of Hadley, 1 
mile west and northwest of Hadley, in the valley east of Gailey 
hill and east of Warrensburg. 

Morainic deposits are of course also more or less well developed 
in many other parts of the quadrangle. 

Very few boulders of anorthosite carried by the ice from Essex 
county were observed, the most interesting one perhaps lying on 
top of the granite ridge at an altitude of 1300 feet, 2 miles south- 
east of Stony Creek station. 

Within and south of the two areas of Paleozoic strata near High 
Street there are thousands of more or less angular fragments of 
sandstone and dolomitic limestone of all sizes up to several feet in 
length. 


Postglacial Uplift of the Quadrangle 


Before proceeding to a discussion of the glacial lakes and their 
deposits, attention should be called to the well-known fact that, 
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during the closing stages of the Ice Age and just afterward, north- 
ern New York, including the area of the Luzerne quadrangle, lay 
hundreds of feet below its present altitude, and that tide water 
extended through the Champlain valley. 

This is proved by the presence of marine beaches with fossils 
several hundred feet above sea level in the Champlain valley. The 
most recent earth movement in northern New York has brought 
the marine deposits to their present altitude. This earth movement 
has been differential with greatest uplift toward the north, the rate 
of increase northward having been several feet per mile. The 
differential uplift appears to be clearly recorded within the Luzerne, 
North Creek, and Schroon Lake quadrangles where delta terraces 
and sand flats of former glacial lakes gradually increase in altitude 
northward at the rate of several feet a mile. 


Lakes and Their Deposits 


Glacial Lake Warrensburg. During the final retreat of the 
great glacier from northern New York, according to Fairchild,” 
the drainage of the Mohawk valley was, for a long time, blocked 
by the waning Ontarian ice lobe on the west and the waning Hud- 
sonian ice lobe on the east. Glacial lake waters occupied the ice- 
freed portion of the Mohawk valley. Beginning with a lake whose 
outlet was southward into the Susquehanna, the glacial waters first 
increased and then diminished in size but fell to lower and lower 
levels as the retreating Hudsonian ice lobe opened up lower and 
lower outlets into the Hudson valley. Fairchild’s maps’ graphi- 
cally illustrate the principal stages in this history which bears 
directly upon the interpretation of certain extensive, but now 
extinct, postglacial bodies of standing water in the Luzerne 
quadrangle. | 

Itven a brief examination of the Hudson and Sacandaga valleys 
of the Luzerne quadrangle would make it clear that they were 
occupied by standing waters after the glacier disappeared from the 
district. That this was so is proved by the extensive development 
of deposits which were laid down under water since the retreat of 
the ice. Delta terraces and sand plains or flats formed by the 
streams which emptied into the standing waters are common in 
many parts of the valleys. 


7°N. Y. State Mus. Bul. 160, 1912. 
“'N, Y. State Mus. Bul,. 160, 1912, plates 13 to 17. 
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According to Fairchild,’® a long narrow branch of large Scho- 
harie lake of the Mohawk valley extended through the Sacandaga 
and Hudson valleys of the Luzerne quadrangle. Since the lowest 
level Schoharie waters at the latitude of Little Falls stood at about 
the present 880-foot level, and allowing for postglacial uplift 
toward the north, the branch of Schoharie lake, even at its time 
of lowest water, must have stood fully as high as the present goo- 
foot level in the Hudson valley of the southern part of the Luzerne 
quadrangle, and considerably higher at the north. It is with some 
hesitation that the writer expresses his doubt concerning the exist- 
ence of such high-level waters in the quadrangle, but he certainly 
was unable to locate anything like persistent well-defined delta lake 
deposits at any such level through the Hudson valley. 

At a lower level there is, however, very good evidence for the 
former existence of a body of water which extended all through 
the Hudson valley of the quadrangle. The proof consists in the 
presence of more or less perfectly preserved delta deposits and 
sand plains or flats varying in altitude from about 700 feet on the 
south to about 760 feet on the north at Warrensburg. Examples 
of some of the best preserved of these high-level lake deposits are 
the following: along the railroad west of Corinth at about 700 
feet; 1%4 miles south of Luzerne at 700 feet; the fine big sand ter- 
race just south of Lake Luzerne at 700-20 feet; 114 miles north- 
northeast of Luzerne at 720 feet; in the valley of Stewart brook 
east and north of Gailey hill at 720 feet; along the road one-half 
of amile west of the mouth of Wolf creek at 720 feet; a very fine 
terrace one-fourth of a mile long (covered by dense woods) on the 
east side of the river 1 mile a little east of south of Stony Creek 
station at about 740 feet; and in the vicinity, of Warrensburg where 
a fine sand plain 2 miles wide rises to an altitude of 760 feet. These 
deposits were certainly formed in a body of water which occupied 
the valley after the final retreat of the ice from the district. Their 
steady increase in altitude northward at the rate of about 3 feet a 
mile is the result of postglacial differential uplift of northern New 
York as above explained. This body of postglacial water repre- 
sents the southern extension of the lake described in 1911 by the 
writer?® as Glacial Lake Warrensburg because of the fine lake 
deposit upon which Warrensburg rests. As previously described, 
this lake reached up the Schroon river valley about 8 miles and 


*N. Y. State Mus. Bul. 160, 1012, p. 35. 
* Geol. Soc. Amer. Bul. 22, 1911, p. 185-86. 
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nearly 4 miles up the Hudson from Warrensburg. It is here pro- 
posed that this whole long, narrow, remarkable, now extinct, post- 
glacial lake be called Lake Warrensburg. Professor Stoller’s Lake 
Corinth, described”? in his report on the Saratoga quadrangle, is 
believed to represent the southern end of Lake Warrensburg. 

The level of Lake Warrensburg was maintained by the wall of 
the retreating Hudsonian ice lobe which reached across the Hud- 
son valley a few miles east and south of Corinth. The outlet of 
the lake was between the ice on the lowland and the western high- 
land near South Corinth where there is a pass leading southward 
to the valley of Kayaderosseras creek whose valley, as Fairchild 
says, “shows excellently the work of a short-lived river of high 
gradient and large volume.” After the outlet was cut down to the 
636-foot level at South Corinth, the ice blockade across the Hudson 
valley east of Corinth disappeared and Lake Warrensburg was soon 
lowered to extinction because the outlet east of Corinth was lower 
than that at South Corinth. 3 

An arm of Lake Warrensburg probably extended several miles 
up the Sacandaga valley, though quite certainly not beyond Conk- 
lingville because even the present flood-plain of the river from that 
village westward lies at too high a level (720-40 feet) to correlate 
with the terraces of the Hudson valley, and distinct delta deposits 
and small sand flats rise to still higher levels or up to 770-80 feet, 
as at Day Center. It would seem that the standing water in which 
these deposits accumulated formed part of Sacandaga lake which 
flowed into Fairchild’s Amsterdam lake through a pass at 760 feet 
a few miles southeast of Gloversville. Before a valid conclusion is 
reached in this matter, the lake deposits of the Sacandaga valley 
should be carefully studied. In any case the Sacandaga lake waters 
seem to have been held up by the wall of the retreating glacier 
across the Sacandaga valley somewhere in the vicinity of Conk- 
lingville, probably east of the village. Removal of the ice dam 
would have allowed movement of the Sacandaga waters eastward 
into the lower level Lake Warrensburg. Since the Ice Age the 
Sacandaga river has cut away most of the lake deposits to a depth 
of at least 40 to 60 feet, while from Conklingville eastward to its 
mouth the very swift Sacandaga has accomplished much more work 
of erosion. 

Beds of small higher level extinct lakes were observed at a num- 
ber of places. One of the best is the sand flat area covering nearly 
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a square mile with altitude up to 1040 feet between 1 and 2 miles 
northwest of Hadley hill. 

Wolf pond, in the northwestern corner of the quadrangle, is the 
shallow remnant of a lake which occupied the whole valley there 
up to about the 1680 foot level. 

Both Lake Luzerne and the pond (Echo lake) west of Warrens- 
burg are good examples of kettle-hole lakes; that is, their basins 
were probably formed by the melting of large blocks of ice which 
had become more or less buried in the accumulated lake deposits. 

The chain of three lakes— Efner, Jenny, and Hunt — occupy 

asins which resulted from irregular accumulation of glacial drift 
on high nearly flat ground. 


Drainage Changes 


For the southeastern Adirondacks, it is no exaggeration to say 
that the larger drainage features have been revolutionized as a 
result of glaciation.2* The Luzerne quadrangle lies in the very 
midst of this area of important drainage changes. The accompany- 
ing sketch map gives a fair idea of the changes, but the interested 
reader should refer to the topographic maps of the region. At the 
southeastern border of the Adirondacks, two prominent valleys 
extend southward for some miles, one from Northville toward 
Gloversville, and the other from Corinth toward Saratoga Springs. 
Each of these valleys is underlain with Paleozoic strata, and each 
is bounded on the east and west by highlands of hard Precambrian 
rocks. It is certain that these valleys contained normal preglacial 
rivers which flowed southward out of the mountains. Now, how- 
ever, the Sacandaga river enters the northern end of the first named 
valley only to make a very sharp turn back on its general course 
to flow across the mountains and into the Hudson river at Luzerne. 
A preglacial divide was located at Conklingville as is shown by the 
gorge there; the perfectly graded condition of the valley westward 
from that place; and the increasing width of the valley westward. 
This remarkable deflection of the river was caused by the building 
of a broad morainic blockade across the valley through Gloversville 
and Broadalbin. 


"1 This matter has been rather fully discussed by the writer in a paper 
in Geol. Soc. Amer. Bul. 22, 1911, p. 177-86. 
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The Hudson river now flows through a narrow valley more than 
a thousand feet deep just north of Stony Creek station, and thence 
to the northern end of the prominent Paleozoic rock valley at Cor- 
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_ Fic. 14. Sketch of the southeastern Adirondack region, show- 
ing the relation of the preglacial drainage to that of the present. 
Preglacial courses shown only where essentially different from 
present streams. (By W. J. M.) 
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inth where it turns abruptly to the northeast to flow across the 
Luzerne mountain ridge. The preglacial Hudson certainly did not 
flow through the Stony Creek narrows, but rather, at that locality, 
there was an important divide. The Hudson and Schroon rivers 
both make anomalous turns to the southwest and then join to flow 
through the highland region of hard rocks instead of continuing 
southeastward or eastward through one of the low passes in the 
vicinity of Warrensburg and thence into the Lake George basin. 
In the writer’s paper above cited, the preglacial course of the Hud- 
son from Warrensburg to the Lake George basin is considered to 
be through the narrow valley ending at Lake George village. In 
1920 a hurried examination showed that the broader almost equally 
low valley from Warrensburg to Hillview is heavily drift-filled. In 
case the drift in the middle of this valley is 100 feet or more in 
depth, it may be that the preglacial Hudson flowed through this 
valley. It will require more careful study to settle this matter. 
In any case the gradient of the preglacial river was not as great as 
the present topography indicates, because the Lake George basin was 
almost certainly appreciably deepened by ice erosion, especially by 
the removal of considerable relatively weak Paleozoic strata. 

The now extinct Luzerne river (see map) started on the Stony 
Creek divide, flowed southward past Corinth, and thence through 
the broad, low Paleozoic rock valley to the west of Saratoga 
Springs. The passage of the Hudson over the Stony Creek divide 
was due chiefly to the fact that, during the ice retreat, the glacial 
lobe filling the Lake George basin forced the river to take a more 
westerly course where the channel was cut down enough so that 
the river kept that course even after the melting of the ice. The 
deflection of the river over the Luzerne mountain, (preglacial) 
divided was caused by heavy accumulation of glacial débris in the 
valley at Corinth. 

As already stated, the deep, narrow, gorgelike valleys at Conk- 
lingville and just north of Stony Creek station certainly did not 
exist with rivers flowing through them just before the Ice Age. 
We may be equally sure that they are not strictly of postglacial 
origin because in each case the rock channel is completely buried 
under postglacial materials. Borings made by the New York State 
Water Supply Commission proved the rock channel at Conkling- 
ville to be buried under more than 200 feet of loose sediment. 
Borings have not been made in the Hudson gorge, but the rock 
channel is there probably not so deeply buried. If we consider 
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more than one advance and retreat of the great glacier, as was the 
case in the upper Mississippi valley, it is easy to understand how 
the old divides could have been cut down during one or more inter- 
glacial stages by deflection of the rivers from their preglacial © 
courses. All known facts harmonize with this explanation. Stol- 
ler?? has come to a similar conclusion in regard to the cutting of 
the gorge of the Hudson across the preglacial mountain barrier east 
of Corinth. 


SUMMARY OF GEOLOGICAL HISTORY 
Precambrian History 


The earliest known condition of the quadrangle dates back to the 
very ancient Grenville time of the Archeozoic era when ocean 
water covered all of northern New York as well as vast adjoining 
areas. That this condition prevailed for a long time (at least a 
few million years).is proved by the great thickness of sediments 
which were deposited in that ocean. 

Next, the bodies. of gabbro, syenite and granite were intruded 
into the Grenville strata. Also there was metamorphism of the 
rocks and a general elevation of the whole Adirondack region well 
above sea level, probably at or near the time of the igneous in- 
trusions and without notable folding of the rocks. We have no - 
definite knowledge concerning the topography of this land mass, 
but we do know that it underwent erosion for a vast length of time 
extending through late Precambrian time and even into the very 
early Paleozoic. 

After the great syenite-granite intrusions came the minor in- 
trusions of diabase and possibly of some gabbro, the former having 
been forced into fissures to form dikes in late Precambrian time as 
proved by the fine-grained texture of the rock. 


Paleozoic History 


The long period of erosion above mentioned as beginning in the 
Precambrian extended to Potsdam time in the late Cambrian period 
as proved by the fact that the first deposit upon the Precambrian 
rock floor was the Potsdam sandstone. Some thousands of feet of 
Precambrian rocks materials must have been removed during this 
erosion interval because the Precambrian rock structures immedi- 
ately below the Potsdam could have been formed only at very con- 
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siderable depths. We also know that this work of erosion pro- 
gressed far enough to reduce the whole Adirondack region to the 
condition of a more or less perfect peneplain. The character of 
this old peneplain surface upon which the Paleozoic rocks rest has 
been carefully studied on all sides of the Adirondacks, and it is 
known to be moderately rough in the northeast and very smooth 
in the southwest. Within the Luzerne quadrangle the old peneplain 
surface has of course been modified beyond recognition by sub- 
sequent elevation, faulting and erosion, but from what we know 
about it within the Little Falls, Broadalbin and Saratoga quad- 
rangles, we can be sure that, during the late Cambrian period, there 
could have been no more than occasional knobs perhaps 50 to 75 
feet high projecting above the general surface. 

The vast peneplain gradually became submerged under an -en- 
croaching sea in which the Potsdam, Theresa and Little Falls 
formations were successively deposited. As shown by the marine 
character and present distribution of these formations, the waters 
must have spread over the whole southeastern Adirondack region 
including the area of the Luzerne quadrangle. 

Within the quadrangle, positive data regarding the Ordovician 
history are lacking. It is known, however, that all of northern New 
York was moderately above sea level toward the close of the Cam- 
brian, and that submergence again occurred during the Ordovician 
so that, toward the middle of that period, all but probably a large 
low island in the east-central Adirondack region was under sea 
water. It is highly probable that, during part of the Ordovician 
period at least, the sea spread over the whole area of the quad- 
rangle and that the deposits of that age have been completely 
removed by erosion. 

There is no reason to believe that marine waters ever spread 
over more than the fringe of the Adirondack area at any time since 
the Ordovician. In other words, the Adirondack district has been 
a land area undergoing erosion ever since Ordovician time. 


Mesozoic and Cenozoic History 


As a result of the long process of erosion from the Ordovician 
to late Mesozoic or very early Cenozoic time, most of northern 
New York was reduced to the condition of a fairly good peneplain 
with some masses of relatively resistant or favorably situated rocks, 
especially in the east-central Adirondacks, rising to moderate 
heights above the general level of the country. 
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Then the great peneplain was upraised and a new period of 
active erosion was inaugurated to continue to the present day. 
There is some reason to think that this erosion proceeded far 
enough to permit the larger rivers to reach an almost graded con- 
dition after which there was moderate renewed uplift. 

Much of the faulting of the eastern and southern Adirondacks 
dates from the time of this peneplain uplift or even later, through 
it is likely that some took place much earlier. 

The major existing relief features of the quadrangle are the 
direct results of dissection by erosion and faulting of the upraised 
peneplain. Many mountains of the quadrangle have become more 
or less isolated as domelike masses as a result of the erosion, in 
many cases aided by the faulting. Among numerous fine examples 
are Potash mountain, the Three Sisters (south of Thurman ’sta- 
tion), and Jeffers mountain. These mountains are literally peeling 
off by the removal of exfoliation sheets of great size, some having 
been noted as much as 50 to 75 feet across and from 1 to 3 feet 
thick. Plate 11B gives a good idea of this phenomenon as observed 
on the face of the mountain north of Thurman station. Some- 
times, especially during the fall and spring months, slabs loosen up 
and go thundering down the mountain sides. Though the igneous 
rocks of the mountains are all gneissoid, the exfoliation appears 
entirely to disregard the direction of that structure and often great 
sheets come off at right angles to the foliation. 

Immediately preceding and probably during much of the great 
Ice Age of the Quaternary period, this region, like all of north- 
eastern North America, was considerably higher than now. 

During the Ice Age the area of the quadrangle, in common with 
nearly all of New York State, was buried under thé vast ice sheet 
which has left many records, such as striae on the ledges, glacial 
boulders, moraines and glacial deposits in general. The preglacial 
topography was not notably affected by ice erosion and deposition. 
The extinct and existing lakes of the quadrangle were formed 
either by the actual presence of ice dams or by irregular accumula- 
tions of glacial deposits. During the retreat of the great glacier 
from the Adirondacks, long narrow bodies of water occupied the 
Hudson and Sacandaga valleys of the quadrangle. 

A subsidence of the land several hundred feet below the present 
level took place during the closing stages of the Ice Age or very 
soon after when arms of the sea extended through the Champlain 
and St Lawrence valleys. The area of the Luzerne quadrangle 
was then of course lower than now. 
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The most recent movement of the land has been a differential 
uplift with greater elevation toward the north. At the latitude of 
the Luzerne quadrangle this postglacial uplift has amounted to 
several hundred feet with a rate of increase toward the north of 
several feet a mile. The differential character of this uplift is 
clearly shown by the present positions of the delta deposits of 
extinct glacial Lake Warrensburg in the Hudson valley. 


MINES AND QUARRIES 
Magnetic Iron Ore 


Within the quadrangle several attempts have been made to oper- 
ate magnetic iron ore mines. Most important are several open cuts 
on the southeastern slope of Mount Anthony, 1% miles due south 
of Luzerne (between goo and troo feet in altitude). One open 
cut is about 40 feet deep and 100 feet long, and another is nearly 
as large. The magnetite is always in moderately coarse-grained 
gray pegmatite in masses up to an inch or more across. The work- 
ings follow pegmatite dikes. The garnetiferous wall rock is pre- 
sumably Grenville gneiss more or less intimately cut and injected 
with granite and pegmatite. Some amphibolite (metagabbro?) 
seems also to be associated with the wall rock, and nearby there is 
grano-syenite containing pegmatite and bands of amphibolite. It 
was stated by an old resident of Luzerne that this mine was oper- 
ated about 30 or 40 years ago, and that some ore was shipped. 

At the southwestern base of Mount Anthony (see map) a small 
iron mine was operated about 25 years ago when some tons of 
magnetitic iron ore were taken out. The ore is in fairly coarse- | 
grained pegmatite, and the country rock seems to be amphibolite 
(metagabbro?) injected with granite. 

A small attempt to mine iron ore was made 2% miles southwest 
of Thurman station, one-sixth of a mile west of the road (altitude, 
about 900 feet). The magnetite occurs in scattering masses in a 
pegmatite dike several feet wide cutting granite at the western 
border of the little body of gabbro shown on the map. 

Not only at the localities above mentioned, but also at various 
other places within the quadrangle, magnetite, in amounts large 
enough to be at all classed as ore, was always observed to be 
directly associated with granite, pegmatite and gabbro or am- 
-phibolite. Thus, many small pegmatite dikes cutting the meta- 
gabbro-granite mixed rocks on the hill just south of Mount 
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Anthony carry considerable magnetite. Also pegmatite dikes cut- 
ting the metagabbro at the feldspar mine 1% miles southwest of 
Linwood school carry as much as 10 to 15 per cent of magnetite 
in masses up to 6 inches across. As recently pointed out”* at some 
length by the writer, magnetic iron ores are very commonly asso- 
ciated with such rocks throughout the Adirondacks, and the theory 
has been advanced that the ore was mostly or wholly derived from 
the old iron-rich metagabbro by the hot pegmatitic fluids. 


Graphite 

An abandoned graphite (so-called “black lead’) mine is located 
114 miles due west of Conklingville (see map). A few years ago 
H. L. Alling described™* this mine somewhat in detail, and the in- 
terested reader should turn to that account. According to Alling, 
“the property was opened in 1906 by the Glens Falls Graphite 
Company. In 1911 the Sacandaga Graphite Company took over 
the mine and mill.” The abandoned mill stands by the road one- 
third of a mile south of the mine. The open cuts of the mine lie 
in a lens of Grenville strata inclosed by granite. One layer of the 
Grenville, 5 to 10 feet thick, is a graphite-rich schist. Alling pre- 
sents a block diagram of the locality showing the structure of the 
Grenville as that of a pinched syncline. To the present writer this 
diagram seems to be altogether too theoretical. For example, gar- 
net (‘‘ Hague ’’) gneiss lies on the north side of the graphitic schist, 
but just on its south side the rock is granite containing some scatter- 
ing garnets. A very few little lenses (1 to 2 feet long) of lime- 
stone lie near the graphitic schist, but nothing like so much lime- 
stone in two distinct horizons was observed as indicated in the 
block diagram. In fact the only Grenville rocks shown are garnet 
gneiss, very little limestone, some quartzite, and the graphitic schist, 
the total width of these being only 30 to 40 feet. In the south pit 
the strata strike east-west and dip north 30 to 40 degrees. In the 
north pit the strike is north 60 degrees west, and the dip north 50 
degrees. Since the only exposures of Grenville occur in and near 
the mine pits, the drawing of such a large (one-fourth of a mile 
long) clearly defined block diagram hardly seems warranted by the 
field facts. Finally, the writer found no good reason for indicating 
the presence of a younger so-called “Algoman” granite in the 
diagram or assuming its presence in the accompanying discussion. 


* Econ. Geol., 14, 1910, p. 500-35, and 16, 1921, p. 227-33. 
"4N. Y. State Mus. Bul. 190, 1918, p. 92-06. 
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The only granite visible is the usual biotitic, medium-grained, pink- 
ish gray rock so common throughout the quadrangle. Here, as well 
as elsewhere in the quadrangle, the Grenville has been more or less 
injected by the usual granite and not by the imaginary “Algoman ” 
granite. 


Feldspar 


Several attempts have been made to mine feldspar within the 
quadrangle. The most important mine is situated between 1% and 
1%4 miles southwest of Linwood school. The northern opening, 
about 100 feet long, is in a pink, coarse-grained, pegmatite dike 
fully 25 feet wide with north-south strike. One-eighth of a mile 
farther south there is another long shallow opening presumably in 
the same dike. This part of the mine was worked as late as the 
spring of 1920. The crudely formed crystals of pink potash feld- 
spar commonly range in size from 2 to 10 inches. An interesting 
feature of this pegmatite dike is that it is more or less crudely 
foliated. Where the pegmatite dike (or tongues of it) cut the 
adjacent amphibolite or metagabbro considerable magnetite in 
masses up to 5 or 6 inches across occur in it, the magnetite appar- 
ently having been absorbed from the old gabbro by the pegmatitic 
fluids during the intrusion. 

On the northeastern slope of Mount Anthony at an altitude of 
about 1000 feet, 1 mile south of Luzerne, a large pegmatite dike 
cutting metagabbro has been considerably opened up apparently in 
an attempt to mine the white feldspar which occurs in masses up 
to several inches across. 

Near the top of the steep mountain (altitude, nearly 2000 feet) 
144 miles north of West (Hadley) mountain, a small attempt has 
been made to open a feldspar mine in a pegmatite dike cutting 
granite. 


Building Stone 


Excellent building stone, especially the facies of the syenite and 
granite, abound within the quadrangle, but very few quarries have 
been opened in these rocks. The largest quarry is in the granite 
just west of the road 2 miles northeast of Hadley hill (see map). 
The rock is mostly gray to pink, medium-grained, well-foliated 
granite locally varying to grano-syenite. Many very narrow bands 
of pegmatite lie in the granite parallel to its foliation, and some 
pegmatites cut across the foliation. Much cut stone has been 
obtained here, probably mostly for railroad construction. 
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From a very small quarry by the road 2 miles south of Stony 
Creek station some granite for building stone purposes has been: 
obtained. 

From a small quarry near the road three-fourths of a mile south- 
west of Thurman station some large blocks of Grenville crystalline 
limestone have been obtained for part construction of the embank- 
ment and bridge abutments for the branch railroad (not on map) 
across the river near Thurman station. 


Road Metal 


By the main road 1 mile east-southeast of Linwood school con- 
siderable Grenville-granite mixed rock (see plate 7B) has been quar- 
ried and crushed for building the road between Hadley and 
Conklingville. 

Grenville-granite mixed rock has been quarried to some extent 
a little east of the main road one-half of a mile north of Luzerne. 
This rock was used in building the state road. 

A large quarry by the road in the granite porphyry 2 miles east 
of Gailey hill was opened for the construction of the state road 
between Luzerne and Lake George. 

Near the road two-fifths of a mile southwest of Stony Creek 
station pink, medium-grained granite was obtained for building the 
road from Stony Creek village to Stony Creek station. 

A few rods south of the road, three-fourths of a mile east of 
Thurman station, much granite close to the large body of gabbro 
was quarried and crushed for the construction of the state road 
between Warrensburg and Thurman station. 
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I have the honor to present herewith my report on the injurious 
and other insects of the State of New York for the period ending 
October 31, 1921. 

The winter of 1920-21 was one of the mildest and the following 
spring one of the earliest on record in this part of North America. 
Last March was one of the warmest in the history of the country, 
breaking known records for high temperatures at some weather 
bureau. stations in the east. Flies and mosquitoes were out at 
Nassau and troublesome March 21st, the temperature in the morn- 
ing being 78° F. The unusually mild weather resulted in an ant, 
Prenolepis imparis Say, swarming in the open at Nassau 
March 27th, an extremely early record according to Prof. W. M. 
Wheeler, who identified the species. The mild winter was un- 
usually favorable for the hibernation of southern insects, such as 
the corn ear worm. It also affected the development of plant life 
and as a consequence many trees and shrubs budded extremely 
early. American elms were in bloom at Nassau on March 27th, 
and Carolina poplar catkins were falling in considerable numbers 
April 6th. Apple leaves were about half an inch long and pear 
buds were greatly extended by April 7th. Early in the spring it 
was estimated that the season was approximately 4 weeks in ad- 
vance of the normal. Cool weather in May and June caused slower 
developments and a gradual approach to the normal, though it 
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appears that the effects of the unusually early spring were not com- 
pletely offset, since there was a very small partial second brood of 
European corn borer in the infested areas of New York and Can- 
ada, though nothing of the kind had been noted in earlier seasons. 

European corn borer. ‘This insect was first discovered in New 
York State early in 1919 and careful scouting that year resulted in 
finding the pest over considerable areas in both eastern and western 
New York. Conditions were such that the entomologists of the 
State were unanimous in recommending the adoption of a pro- 
gressive policy, details of which are given on the following pages. 

At the close of 1920 the European corn borer was known to be 
present in portions of seven counties, namely, Albany, Fulton, 
Montgomery, Rensselaer, Saratoga, Schenectady and Schoharie in 
the eastern part of the State and in Cattaraugus, Chautauqua, 
Niagara and Erie counties in the western part of the State. The 
past year it was found in Albany, Fulton, Montgomery, Rensse- 
laer, Saratoga, Schenectady, Schoharie and Washington counties 
in the eastern part of the State; two others, Hamilton and War- 
ren, were included in the quarantined area because of the close 
commercial relations existing with the infested area. In the western 
section portions of Cattaraugus, Chautauqua, Niagara and Erie 
counties were added to the infested area. 

Conditions were such in the spring of 1919 that it was very 
desirable to ascertain at the earliest possible moment the distri- 
bution of the European corn borer in the State; consequently bul- 
letins and circulars were widely distributed. The Entomologist 
prepared a brief circular letter which was sent very generally to 
schools of the State, Cornell University Extension Bulletin 31, of 
which an edition of 40,000 was printed, and the Bulletin to the 
Schools of June ist, the latter illustrated by four admirably exe- 
cuted colored plates. There were also numerous press notices sent 
to the papers. The Department of Farms and Markets published 
Circular 182 and issued a number of quarantine orders. 

The situation was further complicated by the finding of an infes- 
tation in 1920 which centered approximately upon St Thomas, 
Ontario, Canada. Large areas of field corn in that section were 
seriously damaged, some 70 to 90 per cent of the stalks being 
infested and approximately 50 per cent of the ears. The com- 
mercial damage in one of the more thickly infested fields was placed 
at from 20 to 25 per cent. The somewhat serious conditions of 
1920 were followed by more severe and general injury to early 
planted corn the past season. 
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The European corn borer is of such general importance and its 
habits in New York State so different from those in Massachusetts 
that application was made to the Legislature of 1920 for a special 
appropriation for the investigation of the status of this insect, and 
$5000 was made available. The money has been used in a careful 
field study of the pest to ascertain the rapidity of spread, the 
amount of injury and the possibilities of control or repressive 
measures. The work was placed in charge of D. B. Young, who 
was temporarily detailed from the Entomologist’s office. Hall B. 
Carpenter of Somerville, Mass., was engaged as a special assistant 
for this work and an intensive study of the Schenectady area was 
made. The studies sustained earlier opinions and demonstrated a 
considerable difference in the habits of the corn borer in New York 
State, and as an outcome, there has been a material modification in 
quarantine restrictions. The special work of 1920 was continued 
on a greatly modified basis the past season and among other things 
demonstrated the utility of thoroughly plowing under infested 
stubble or corn stalks in the fall. 

An outstanding feature in 1921, in addition to the very serious 
injury in Canada, was the discovery in late summer of a sparse 
infestation along the southern shore of Lake Erie, extending almost 
continuously from the New York State line west to Cleveland, 
with scattering infestations from the latter point to the western 
extremity of the lake. These infestations presumably originated 
from moths drifting with the winds across Lake Erie or from 
infested corn stalks carried by water currents or drifting with the 
wind. 

Early in July 1919, the Entomologist was appointed collaborator 
of the Bureau of Entomology, United States Department of Agri- 
culture, and specifically authorized to investigate European corn 
borer control in the states of New York and Massachusetts. This 
appointment has been continued from year to year and has 
immensely facilitated studies of the broader aspects of the prob- 
lem and has enabled the Entomologist to keep in close touch with 
developments in the various infested areas and furthered closer 
cooperation between the different federal and state agencies. 

The Entomologist has participated in a number of conferences 
called for the special purpose of considering the situation and 
agreeing upon the most feasible methods of handling the problem. 

Late in the fall of 1920, the federal authorities started extensive 
clean-up operations in the more badly infested area about Silver 
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Creek, Chautauqua county, with the understanding that the state 
authorities would cooperate in an educational campaign to bring 
about better conditions in the more sparsely infested, outlying sec- 
tions. A very brief statement of the situation with a series of 
recommendations, which were indorsed at a conference of federal 
and state officials at Buffalo that fall, was prepared by the Ento- 
mologist and has been widely distributed in the infested areas by 
the Bureau of Plant Industry as Circular 199, Department of Farms 
and Markets. The distribution of literature was followed by public 
meetings and the utilization of all available agencies in promoting a 
general adoption of modifications in agricultural practice unfavor- 
able to the successful development of the European corn borer. 
The Entomologist has also prepared a revision of the Cornell 
Extension Bulletin 31. 

Other corn insects. The great interest in the European corn 
borer in 1919 resulted in many careful and repeated examinations 
of corn fields throughout the State, and one outcome is the finding 
and reporting of a number of injurious insects. The lined corn 
borer, hitherto supposed to be rare in New York State, was rather 
widely distributed and somewhat injurious in 1919, though it attracted 
little or no attention the following two seasons. The well-known stalk 
borer and grass webworms also attracted considerable notice and 
the past season the corn ear worm was so generally abundant that 
it caused more injury in the State than the European corn borer. 
It was reported in greater or less numbers from practically all 
counties, most of the injury being in the central and western parts 
of the State, particularly in Madison county. The loss was greatest 
on sweet corn and in some instances approached a considerable 
proportion of the crop. Available data indicate a close relation 
between this outbreak and the unusually mild winter preceding. 

Small grain pests. The unusual abundance of the wheat midge, 
Thecodiplosis mosellana Gehin, in 1918 and the ever- 
present probability of injury by the Hessian fly, Phytophaga 
destructor Say, and the wheat joint worms, Isosoma | 
tritici Fitch and I. vaginicolum Doane, has resulted in 
annual wheat surveys during the past 3 years designed to accumu- 
late data indicating the relative abundance of these insects and the 
probabilities of damage the following season. These data are sum- 
marized in the body of the report. 

Army worm caterpillars, Heliophila unipuncta Haw., 
survived the very severe winter of 1918-19 in a partly grown condi- 
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tion in Saratoga county, they being repeatedly found in partly 
rotted cornstalks. Similar conditions were also observed the fol- 
lowing winter, which latter was much milder. | 

A distinctly unusual feature was the submission in 1919 of leather 
jackets or maggots of the crane fly, Pedecia albivitta 
Walk., accompanied by the statement that they occurred in large 
numbers in Schuyler county in an oat field and were presumably 
causing some injury. 

Other field crops. The season of 1919 was marked by a very 
unusual outbreak of the green clover worm, Plathypena 
scabra Fabr., upon beans, the greenish white caterpillars feeding 
generally upon the leaves of both common and lima beans and caus- 
ing serious to somewhat general injury in various parts of the 
State. The insect was not observed in appreciable numbers the 
following two seasons. 

Asparagus beetles and root maggots were unusually abundant in 
the vicinity of Albany in 1920, the latter at least being unduly 
favored by the cold, wet weather of the spring. Several species of 
wire worms caused rather severe injury in the environs of Albany. 

Codling moth. Field studies of this important insect have been 
continued in cooperation with the Bureau of Plant Industry, State 
Department of Farms and Markets, special attention being given 
to securing exact records of evening temperatures as well as the 
maxima and minima, and correlating them with the egg-laying 
habits of the moth. The accuracy of this work has been materially 
increased by the cooperation of the United States Weather Bureau 
in loaning thermographs and supervising the setting up of the 
instruments. The field work has been in direct charge of L. F. 
Strickland, agent, who was located at Lockport. Details are given 
in the body of the report. 

Shade tree insects. The elm leaf beetle and the white-marked 
tussock moth have not attracted an unusual amount of attention, 
though both have been locally abundant. 

A recently introduced willow leaf beetle, Plagiodera ver- 
sicolora Laich., was brought to notice in 1919 and has become 
somewhat generally and widely distributed in the southern portion 
of the State, causing rather severe injury locally. 

Unusual injury to soft maples by the callous borer, Sesia 
acerni Clem., was found in the vicinity of Buffalo, the borers 
occurring in a considerable number of soft maples. In some cases 
the trees were partly girdled, 
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The spruce gall aphid, Chermes abietis Linn., continues 
to attract notice on account of the unsightly galls it produces upon 
Norway maples. The spruce bud scalee Physokermes 
piceae Schr., is likewise widely distributed. Evidence obtained 
the past season indicates that under certain conditions at least this 
latter insect may be an important factor in killing portions of good- 
sized trees. | 

Forest insects. There was an outbreak of the antlered maple 
caterpillar, Heterocampa guttivitta Walk., in Chautau- 
qua county in 1919 accompanied by defoliation of sugar bushes in 
areas where the insects were most abundant. : 

A somewhat extended and serious infestation of the gipsy moth 
was discovered in New Jersey in July 1920 and was followed 
shortly by the location of several small, light infestations on Long 
Island, notably at Brooklyn, Greenpoint, Patchogue, Orient Point, 
Shelter Island and Southhold. There is also a nearly extinct 
infestation at Garrison. The season of 1921 was marked by the 
finding of the gipsy moth in the southwest town of Vermont, which 
means that through natural spread, the insect has virtually reached 
the New York State line, and the same is almost true for the north- 
west corner of Massachusetts. There has also been a marked exten- 
sion in the southwestern portion of Massachusetts, the insect now 
occurring in small numbers in the towns of Becket, Otis and 
Sandisfield, all within about 15 miles of the New York State line. 
There was in 1920 and also during the past season an effort on the 
part of interested states, namely New Jersey and New York, and 
the Federal Government to exterminate the above-mentioned iso- 
lated infestations. Extremely gratifying progress has been made. 
This is particularly evident in New Jersey where the larger and 
denser infestation permitted a most striking contrast between the 
three million egg masses found in the infested area in 1920 as com- 
pared with less than one hundred disclosed by scouting at the end 
of the past season. It is possible to prevent the dissemination of 
this insect. The repressive and quarantine work of the Federal 
Government in cooperation with the interested states has accom- 
plished much in slowing up or checking what would otherwise have 
been an extremely rapid spread. 

The snow white linden moth, Ennomos subsignarius 
Hubn., was sufficiently abundant in portions of Otsego county in 
1919 to defoliate large areas of woodland. The numerous moths 
appearing in Albany the latter part of July probably originated 
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from these areas. The same conditions continued the past season, 
though the defoliated areas were probably farther west, since the 
moths swarmed in several cities, notably Rochester and Lockport. 

The interesting maple leaf cutter, Paraclemensia aceri- 
foliella Clem., attracted notice in 191g on account of its 
unusual abundance in the vicinity of Lake George. 

The birch leaf skeletonizer, Bucculatrix canadens1- 
sella Fern., has been locally abundant and somewhat injurious to 
gray birches the past season in the northeastern part of the State, 
ranging from southern Rensselaer county north to Essex county. 
The outbreak was less marked than in 1go1, though large groups 
of birches here and there were badly browned. 

The white pine weevil, Pissodes strobi Peck, has been 
abundant and injurious in young plantings of white pine for sev- 
eral years. In some instances the entire planting may be seriously 
damaged before the trees have attained a height of 5 feet, and in 
other cases the mischief is very restricted and confined to small 
areas in rather large plantings. 

Miscellaneous. A compilation of the office records of the last 
20 years indicates a probable biennial life-cycle for the large, 
strikingly colored Say’s blister beetle, Pomphopoea sayi Lec., 
since it 1S numerous approximately every other year, when it 
attracts attention on account of its feeding in swarms upon the 
blossoms of various trees, particularly honey locust. 

The chrysanthemum midge, Diarthronomyia hypo- 
gaea Lw., is evidently becoming somewhat generally distributed 
in the State through the shipment of infested plants. It is fortu- 
nate that investigations of recent years have resulted in the formu- 
lation of moderately successful control measures. 

Publications. The “ Key to American Insect Galls” appeared 
subsequent to the period covered by the last annual report. It is 
the only comprehensive tabulation of these interesting deformities 
in America and since it deals primarily with the more obvious 
swellings or plant malformations rather than with the minute and 
highly complex gall makers themselves, it will greatly facilitate the 
study of the interrelations between plants and insects. Owing to 
the great demand for this bulletin, the edition was speedily 
exhausted. 

A number of brief popular accounts relating to the more injurious 
pests have been prepared as heretofore and widely circulated, the 
European corn borer on account of its paramount importance 
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receiving special attention. There have also been several contribu- 
tions to our knowledge of gall midges, including one paper on 
“Indian and Grass Gall Midges,” which appeared as a memoir of 
the Department of Agriculture, India, and a general discussion of 
“Ada; tations among Insects of Field and Forest,’ which was pub- 
lished in the August issue of the Scientific Monthly. 

Lectures. The Entomologist has delivered a number of lectures 
or participated in discussions and conferences on insects, mostly 
economic species, before various agricultural and horticultural 
gatherings, some of these being held in cooperation with farmers 
institutes or county farm bureaus and a considerable proportion, 
owing to conditions prevailing during the past 3 years, have related 
to the European corn borer and its control. 

Cooperative work. The Entomologist has continued to cooperate 
with the Federal Bureau of Entomology as collaborator in Euro- 
pean corn borer work to the mutual advantage of both interested 
agencies. He has also cooperated with the Insect Pest Survey, 
United States Department of Agriculture. This work covers the 
entire United States, and since it relates to all insects of economic 
importance, it is broader in scope than most undertakings of this 
character. It places at the disposal of all official reporters early and 
accurate information respecting recent developments and thus fre- 
quently provides warnings of probable outbreaks in addition to 
disseminating much valuable data. 

Collections. A number of desirable additions to the state ento- 
mological collections have been made, some of the best material 
being reared in connection with studies of recent outbreaks or 
secured as a result of requests for information concerning compara- — 
tively unknown forms. Special attention has been paid to the 
acquisition and preservation of immature stages, since these are 
very difficult to obtain ; this is particularly true of a number of borers 
similar to the European corn borer and found in corn or in the 
stems of various plants. The special work upon the European corn 
borer has resulted in numerous, very desirable additions to the 
state collections. 

Mr Henry Dietrich very generously donated to the Museum 551 
specimens of California Coleoptera representing 160 species, 55 
of these being new to the state collections. ‘ 

Mr D. B. Young, assistant entomologist, donated from his personal 
collections of earlier years a large series of Coleoptera, consisting 
of over 750 specimens comprising over 400 species previously unrep- 
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resented in the state collections. This large addition has necessitated 
the rearrangement of many of the Coleoptera and in addition it has. 
involved the study and identification of numerous obscure species. 
This work has been prosecuted in addition to the many identifica- 
tions for correspondents and other routine duties. 

Office matters. The correspondence has been along the same 
general lines; the European corn borer, on account of its potential 
importance and the unusual developments, occupied a prominent 
place. The extraordinary outbreak of the corn ear worm during 
the past season resulted in an unusually large number of inquiries 
in relation to this insect. 

The general routine work has made unusually heavy demands 
upon the Entomologist and his assistant, the latter being in charge 
of the office and responsible for correspondence and other matters 
during the absence of the Entomologist. 

There being no provision for the continuance of the special work 
on the European corn borer, authorized by the Legislature of 1920, 
it was impossible to continue W. A. Hoffman in the temporary 
vacancy created in June of that year by the transferral of Mr. Young 
to special work upon the European corn borer. Mr Hoffman 
resigned from the staff, effective July 31, 1921 and Mr Young 
resumed his duties on the regular Museum staff October 1st. Hall 
B. Carpenter of Somerville, Mass., appointed special assistant in 
European corn borer work in 1920, resigned May 31, 1921. 

Fannie T. Hartman prior to her transferal from this office in 
midsummer, 1920, was very fully occupied in addition to the usual 
duties of an assistant by translations of technical literature needed 
in systematic work, the making of numerous microscopic prepara- 
tions of small insects and the arrangement and care of pressed 
specimens of insect work and the extensive accumulations of alcoholic 
material. The vacancy created by the transferal of Miss Hartman 
has not been filled owing to the impossibility of securing a qualified 
assistant at the very nominal compensation available. The loss of 
an assistant must inevitably circumscribe the work of the office and 
may result in serious limitations. 

Horticultural inspection. The nursery inspection work of the 
Bureau of Plant Industry, Department of Farms and Markets, 
has resulted as in former years in a number of specimens represent- 
ing various stages or recent developments, some in very poor con- 
dition, being submitted to this office for identification. The satis- 
factory identification of specimens originating in various parts of the 
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world requires an intimate and wide knowledge of the literature and 
insects in both this and other countries and illustrates in a concrete 
manner the need in entomological work of both training and 
experience. 

General. The work of the office has been materially aided as in 
past years by the identification of a number of insects through the 
courtesy of Dr L. O. Howard, chief of the Bureau of Entomology, 
United States Department of Agriculture, and his associates. There 
has been very effective and close cooperation with the State Depart- 
ment of Farms and Markets, particularly the Bureau of Plant 
Industry, the State College of Agriculture at Cornell University, 
the State Experiment Station at Geneva, the State Conservation 
Commission, the State Department of Health, the county farm 
bureaus and various public welfare organizations. A number of 
correspondents have donated material and rendered valuable service 
by transmitting local data respecting various insects and assisting 
in other ways. It is a pleasure to state that there has been, as in 
the past, most helpful cooperation on the part of all interested in 
the work of the office. 

Respectfully submitted 


EPHRAIM PorTER FELT. 
State Entomologist 


October 31, 192T 
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INJURIOUS INSECTS 
EUROPEAN CORN. BORER 
Pyrausta nubilalis Hubn. 


The widespread occurrence of the European corn borer in the 
northeastern United States and Southern Canada has raised a series 
of problems which can not be readily answered, particularly when 
the diverse behavior of the insect is taken into account. We are 
primarily concerned with the status of the pest in New York State 
and yet a clear understanding of the situation can not be obtained 
without some reference to the behavior of the insect in other parts 
of the country. 

History in America. The borer was discovered in Massachu- 
setts in 1917, and in 1918 caused very serious injury in badly infested 
fields. The total known infested area at the close of that season 
was approximately 400 square miles. 

The insect was first discovered at Scotia, Schenectady county, 
January 29, 1919, and subsequent investigations showed that the 
borer was somewhat generally established over an area of possibly 
500 square miles, including portions of Albany, Fulton, Herkimer, 
Rensselaer, Schenectady and Schoharie counties; and extending from 
a little east of Troy westward to Fort Hunter, north nearly to Sara- 
toga and south to Esperance. 

The federal authorities were notified early of the infestation and 
rendered material cooperation in identifying the insect and later in 
determining the limits of the infestation. There was at that time, 
in spite of well-directed publicity efforts, no reason for thinking an 
infestation occurred elsewhere than in the eastern part of the State 
and after due consideration, the official entomologists of the State 
indorsed a progressive policy which eventuated in a special appro- 
priation of $75,000 to be expended by the Commissioner of Agri- 
culture in an effort to exterminate the insect. Operations were 
pushed with the greatest possible speed and prior to the middle of 
May the entire known infested area, some 300 square miles, had been 
very thoroughly cleared up, the corn stalks and corn stubble having 
been burned or plowed under. The Entomologist in his capacity as 
a state official advised in regard to the control work, and during the 
erowing season kept a close watch of developments in the infested 
area for the purpose of obtaining the fullest possible information 
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concerning the pest. He also served, effective July I, 1919, as 
collaborator in European corn borer control for the Bureau of 
Entomology, United States Department of Agriculture, and in this 
capacity was given unusual facilities for making observations not 
only in this State but in Massachusetts. 

An infestation in Erie county was located in September 1919 
and the comparatively limited scouting permissible between that 
time and the coming of cold weather resulted in finding the pest 
established over an area of some 400 square miles in portions of 
Cattaraugus, Chautauqua and Erie counties, the insect having been 
found from a little east of Buffalo south and west to Gowanda and 
Fredonia. 

The marked differences in the behavior of the insect during 1919 
in the infested New York areas as compared to those in eastern 
Massachusetts demonstrated the need of a careful study of the 
pest in this State, and upon request the Legislature of 1920 appro- 
priated $5000 which was used in a careful study of the field condi- 
tions prevailing in the eastern infested area, namely in Schenectady 
and vicinity. These investigations resulted in securing data of much 
practical value in determining the most efficacious control measures. 

There was in 1920 a material increase in the infested areas of this 
State, particularly in the western section. This latter was due 
largely to the fact that the western infestation was discovered so 
late in the season that it was impossible to scout the infested area 
thoroughly before cold weather made satisfactory work exceedingly 
difficult. 

One very important development in 1920 was the discovery of the 
European corn borer in the vicinity of St Thomas, Canada, under 
climatic and agricultural conditions practically identical with those 
of our infested areas, a most significant feature being the extended 
and somewhat severe injury to considerable areas of corn, some 70 
to go per cent of the stalks being infested and accompanied by a 
commercial damage placed at approximately 20 per cent. 

The past season, 1921, was marked by a moderate extension of 
the infested areas in New York State, the spread under normal con- 
ditions being approximately 6 miles and the discovery in late summer 
of a sparse infestation along the southern shore of Lake Erie extend- 
ing almost continuously from the New York State line to the 
western extremity of the Lake. The very scattering character of the 
infestation suggests that it may have originated from moths drifting 
with the winds across the lake or from infested corn stalks being 
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carried by water currents or the wind. If this be true, it is quite 
possible that the earlier discovered western New York infestation 
originated in the same way and may therefore be considerably more 
recent than the one at St Thomas. This may be the factor which 
explains the difference between the relatively small injury to corn in 
the Silver Creek area as compared with the damage under very 
similar conditions in the vicinity of St Thomas. 

There is another important matter which should be epite in mind. 
During the fall of 1920 and the spring of 1921 an extensive clean-up 
campaign centering upon Silver Creek and limited to the more badly 
infested area was conducted by the federal authorities. This work 
appears to have had little effect upon the general infestation, since 
conditions the past season were very nearly the same in the cleaned-up 
area as upon the adjacent Indian reservation where no work of this 
character was possible. There is no doubt but that the clean-up 
work destroyed many borers and materially reduced the infestation 
as compared to what it might have been if there had been nothing 
of the kind. There is a possibility that the benefits resulting from 
this clean up may have been masked as it were by a considerable 
driftage of moths from other infested areas, possibly from Ontario. 

There was a large increase the past season in the known infested 
area in Canada, due mostly to the very limited scouting possible in 
1920. There was also a great increase in the badly infested area 
about St Thomas, which latter now comprises about 100 square 
miles and shows much more serious and general injury to early 
planted corn than the preceding year. There are numerous I-acre 
to 5-acre lots of early corn in that section which have sustained a 
commercial loss approximating 70 per cent and in a few instances 
the damage was so severe that no attempt was made to harvest either 
corn or fodder, the stalks simply being cut, burned and the refuse 
turned under. A mitigating feature is found in the fact that even 
in this badly infested area injury to moderately late or late planted 
corn, sweet, flint or dent was much less and particularly so in the 
case of the last named. 

There was not serious injury in the infested areas of New York 
State, although there were a number of fields in western New York 
where a 50 to 70 per cent stalk infestation could be found. This 
_ means appreciable damage in sweet corn, though not serious injury 
to field corn. There was, however, the same relative variation in the 
infestation in the New York areas as noted in the Canadian territory 
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mentioned above, the greater injury occurring in the early planted 
corn. 

The spread of the insect in New York State has been compara- 
tively limited the past season. 

The list of infested counties, cities and towns given below indi- 
cates the known infested areas, the year of addition to the infested 
territory, if prior to 1921, being given in parenthesis. 

The following is a list for the eastern area: 

Albany county. Albany (city, 1919), Berne, Bethlehem, Cohoes 
(city, 1919), Colonie (1919), Green Island (1920), Guilderland 
(1919), Knox (1920), New Scotland, Rensselaerville, Watervliet 
(1920) and Westerlo. 

Fulton county. Bleecker,’ Broadalbin (1920), Caroga, Ephratah, 
Johnstown (including cities of Johnstown and Gloversville, 1919), 
Mayfield (1920), Northampton and Perth (1919). 

Hamilton county. Benson,' Hope,! Lake Pleasant’ and Wells.’ 

Montgomery county. Amsterdam (town and city, 1919), Charles- 
ton (1920), Florida (1919), Glen, Mohawk (1919), Palatine and 
Root. 

Rensselaer county. Brunswick (1920), East Greenbush (1920), 
Hoosick, North Greenbush (1919), Poestenkill (1920), Rensselaer 
(city, 1920), Schaghticoke (1920) and Troy (city, 1919). 

Saratoga county. Ballston (1919), Charlton (1919), Clifton 
Park (1919), Corinth,’ Day,1 Edinburg,’ Galway (1919), Greenfield, 
Hadley,t Half Moon (1919), Malta (1919), Mechanicsville (city), 
Milton (1919), Northumberland, Providence, Saratoga Springs 
(town and city, 1920), Saratoga (1919), Stillwater (1919), Water- 
ford and Wilton. 

Schenectady county. Duanesburg (1920), Glenville (1919), Nis- 
kayuna (1919), Princetown (1919), Rotterdam (1919) and Sche- 
nectady (city, 1919). 

Schoharie county. Cobleskill, Esperance (1919), Middleburg 
(1920), Schoharie (1920) and Wright (1920). 

Warren county. Luzerne.} 

Washington county. Easton, Fort Edward, Greenwich and White 
Creek. 

The western area extends from Niagara south around the east 
end of Lake Erie and along its shore to the Pennsylvania state line. 


1 Included in the infested area owing to extreme northern location and the 
fact that corn is shipped out. 
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It reaches almost to the southern boundary of the State in Chautau- 
qua county and eastwardly an infested town borders upon Wyoming 
county. 

The following is a list of the infested counties, cities and towns 
in the western area: 

Cattaraugus county. Ashford, Dayton (1919), East Otto, Leen, 
Otto, Perrysburg, Gowanda (1919) and Persia (1919). 

Chautauqua county. Arkwright (1920), Charlotte, Chautauqua, 
Cherry Creek, Dunkirk (1919), Dunkirk (city, 1920), Ellery, Eli- 
cott, Gerry, Hanover (Silver Creek, 1919), Mina, Pomiret (Fre- 
donia, 1919), Portland (Brocton, 1920), Ripley, Sheridan (1919), 
Sherman, Stockton, Villenova (1920) and Westfield (1920). 

Niagara county. Niagara (1920) including city of Niagara Falls. 

Erie county. Amherst (1920), Aurora, Boston, Brant, Angola 
(1919), Buffalo (city, 1920), Cheektowaga (1919), Clarence, Col- 
lins (1919), Concord, East Hamburg (1920), Eden (1g1g), Elma 
(1920), Evans (1919), Grand Island (1920), Hamburg (1919), 
Marilla, North Collins (1919), Tonawanda (1920), Tonawanda 
(city, 1920) and West Seneca (1920). 

The distribution of the European corn borer in America at the 
close of the past season may be summarized as follows: The infes- 
tation in New England includes a strip along practically the entire 
eastern coast of Massachusetts with a small extension in southeastern 
New Hampshire and Maine. The Canadian infestation occurs along 
practically the entire northern shore of Lake Erie, the extreme north 
and south dimensions being about 4o miles and the infested terri- 
tory extending to the eastern shore of Lake Huron and with an 
apparently isolated area on Lake Ontario, some 20 miles east of 
Toronto. The most seriously infested territory in the vicinity of 
St Thomas has a north and south extension of about 15 miles and 
an east and west dimension of 40 miles. There are in addition to 
the above the New York areas and the sparse infestation along the 
entire southern shore of Lake Erie, mentioned above. This wide- 
spread distribution has led to the abandonment of the attempt to 
exterminate the insect, even in the case of some isolated infesta- 
tions, and a corresponding modification in quarantine and control 
measures. 

Observations in New York State. The summer of 1919 showed 
marked differences in the development of the borer in New York 
State as compared with Massachusetts. For example, female moths 
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were rather common June 20th in the latter area and at that time 
a very large proportion of the developing tassels upon early corn 
contained from one to five or six or possibly more young larvae, 
and yet no sign of the insect was observed in the Schenectady area 
until a female was captured June 30th, and it was not until July 
14th that a scattering infestation of young larvae was found in one 
of the earliest corn fields. The maximum infestation that season 
hardly exceeded 5 per cent, though it should be remembered that all 
this area had been thoroughly cleaned up in the spring and the 
infestation must have therefore been greatly reduced. 

A special appropriation of $5000 in 1920 made possible an inten- 
sive study of the infestation in the Schenectady area and although 
repeated examinations were made of various plants in and about 
many infested corn fields, there was no undoubted evidence to 
show that the European corn borer breeds in this State in any 
plant except corn. Partly grown to full-grown borers were found 
in some weeds and grasses in this State but always in or close 
to infested corn fields and under conditions which led one to con- 
clude that they were wanderers from the corn rather than that eggs 
had been laid and the insects developed on these other plants. This 
infestation has invariably occurred only toward the end of the sea- 
son and upon such a small scale and under such exceptional condi- 
tions that broadly speaking, it may be considered negligible, so far 
as the distribution of this insect from New York areas in plants 
other than corn is concerned. The infestation of other plants 
appears to be determined in considerable measure by the density 
of the insect population, since investigations the past season in the 
more badly infested Canadian area with its single generation 
showed that a considerable number of plants near the infested 
corn were entered by borers toward the end of the season, though 
there. is no record even under such conditions of development from 
egg to full-grown larvae upon any plant other than corn. 

The borer attacks all varieties of corn and injury is most likely 
to be serious in the small and medium varieties, mostly because the 
larger types of corn can maintain a greater number of borers with 
less likelihood of severe injury. It was also evident in connection 
with this investigation that the earlier fields of corn were much 
more likely to be infested than those planted later. 

The above should be compared with the well-known food habits 
of the insect in eastern Massachusetts. There it breeds freely in 
barnyard grass, beggar-ticks, cocklebur, and probably a few less 
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common plants in addition to various kinds of corn and the closely 
related sorghums, etc. Partly grown to full-grown borers have 
been found in eastern Massachusetts in about 170 different species 
or varieties of mostly herbaceous plants, including a considerable 
number commonly grown in gardens, such as dahlias, rhubarb, 
aster, beans, beets, celery and gladioli. Available evidence indicates 
that most of the infestation of plants other than corn in eastern 
Massachusetts is due to the work of the second brood, which 
develops in that section but under normal conditions apparently 
does not in the present infested areas in this State. 

The stalk infestation in the Schenectady area in 1920 varied 
from nearly 35 per cent on some river bottom fields near the pre- 
sumable center of the infestation to a very sparse occurrence of 
the borer on the outer margin of the infested territory. The fields 
showing a stalk infestation of 10 per cent or more were limited te 
an irregular, narrowly triangular area centering approximately, 
upon the Scotia flats and covered some 15 square miles, the greatest 
extension from the presumable center being 5 miles up the Mohawk 
river and about 3 miles back from the river. Fields with a stalk 
infestation of 5 to Io per cent were to be found in an area 
of approximately 25 square miles outside of the more heavily 
infested section mentioned above and extending up the Mohawk 
river for about 8 miles and back from the river some 5 miles. 
These infestation records should not be construed as applying to 
all fields in either area, because, as pointed out below, the degree 
of infestation depends to a considerable extent upon the time of 
planting, the nearness of infested material and the direction of pre- 
vailing winds. 

Three types of injury were noted in New York areas. There 
is first the damage inflicted upon various portions of the stalk, 
sometimes very apparent in the breaking of the tassel and usually 
indicated by borings here and there along the stalk itself. This 
injury as a rule does not greatly affect the development of the crop, 
unless it is carried to such an extent as to result in breaking of the 
lower portion of the stalk either above or below the ear, the latter 
causing the most damage. 

The breaking of corn stalks sete upon several factors, namely, 
the amount of boring, which is closely related to the degree of 
infestation, and, second, the frequency and violence of wind storms. 
These latter vary widely from season to season and in different 
localities. The combined effects of boring and wind storm injury 
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were strikingly shown in the field belonging to Annie Collins on 
the Scotia flats. This field had a stalk infestation of nearly 35 per 
cent and on August 25th there was a noticeable amount of injury 
due to the breaking over of the corn and on September 3d a 
careful examination showed that 10.45 per cent of the stalks were 
broken over. This condition makes harvesting difficult, not to 
mention the danger of fodder and grain mildewing in damp weather. 
There was similar breaking in a number of other fields, though not. 
to such a great extent. 

The third type of injury is due to the borers entering the ear 
itself. This may occur at the tip, the borer entering through the 
husks on the side or by tunneling from the stalk through the stem 
of the ear into the cob. This latter method of entry is rarely 
noticeable until considerable damage has been inflicted. Records 
obtained from several fields showed 5 per cent to 7 per cent of the 
ears more or less injured by borers. 

Repeated examinations in the infested area indicated as a rule 
comparatively slight damage where the stalk infestation was 10 
per cent or less and by no means serious injury when the stalk 
infestation ran to about 30 per cent and ear injury as high as 7 
per cent. It is obvious, furthermore, that there can be a larger 
percentage of ear infestation in field corn with less relative damage 
than in the case of sweet corn. | 

‘The approximate relation between stalk infestation and ear 
infestation in a sparsely infested area is indicated by the following 
tabulation : 


Stalk and ear infestation, Schenectady area 1920 


Stalk Ear 
infestation, infestation, 
Name per cent per cent 
Arnie Collings Aen ak 34.85 fie 
Flats 
“an oy 
il hal ec aes Mie J Ps (7: 6 Average of figures 
7.8) 
echaarer tik 207, fea 10.38 5.9 
Charlton rd. 
TO WSECRe sc sce a uc 4.4 2, Mr Brewster first estimated 
Wiley fact e one 4.372) re?) 5% 5 per cent and then raised 
it to 10 per cent 
Theonef no... a 8.8 1,08 
Freeman’s bridge 
Theuner noc i.b eh ac. ? 2.6 
SREUNEr WO) aye el ae ey ? 1.2 
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The above figures should be compared with the 50 per cent ear 
infestation in Canadian field corn, 1920, having a 70 per cent to 
90 per cent stalk infestation and the practical destruction of early 
planted sweet corn in the badly infested Canadian area last season, 
this latter indicating a very general, presumably 100 per cent ear 
infestation in the worst affected fields. 

Conditions affecting infestation. The development of the corn, 
the nearness of infested material, the direction of the prevailing 
winds and the stubble infestation all appear to have a material 
influence upon the amount of infestation. 

The influence of the time of planting in the infested area was 
strikingly shown by two fields of howling mob sweet corn, one 
planted May 20th and next an infested field of last year, and the 
other planted July 7th and only too feet away across the road. 
The first had a stalk infestation of 10.52 per cent but in the second 
only one affected stalk was found. Furthermore, 3 acres were 
planted with early dawn and golden bantam May 8th and 13th and 
they had a stalk infestation of 4 per cent while a nearby acre of 
golden bantam planted June 25th had but three stalks affected, or 
less than I per cent. 

Messrs Crawford and Spencer, discussing conditions in the badly 
infested Canadian area in 1921, state that in general corn sown 
before May 24th was either practically ruined or suffered severe 
loss; that sown between May 24th and June ist was _ heavily 
infested but suffered relatively less or but slight, actual loss depend- 
ing upon the type of corn; while the corn sown after June Ist, 
although in some cases showing a fairly high percentage of infesta- 
tion, carried few larvae and suffered practically no loss except in 
the case of sweet corn. 

It should be borne in mind in this connection that the date of 
planting is only an approximate indication of the condition of the 
corn at the time the moths fly. A rather striking illustration of 
this was found in western New York in a large field which was 
planted on the same date, approximately one-half being in white 
dent and the other half in evergreen sweet corn. The latter was 
nearer the presumable source of infestation and yet showed a hill 
infestation of but 7.5 per cent as compared with the 18.18 per cent 
of the white dent. The owner stated that the evergreen developed 
somewhat slower and the probabilities are that the white dent was 
in a more attractive condition at the time the moths were flying and 
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consequently they passed over the evergreen in great measure and 
oviposited mostly in the white dent. It is worthy of note in this 
connection that depressions in rolling fields, if conditions permit 
early and vigorous growth, are likely to show a heavier infestation. 

The nearness of infested materials has a decided influence upon 
infestation. The more serious damage occurred almost invariably 
in fields near known sources of infestation and in a number of 
cases the infestation began and was decidedly more marked on the 
side of the field next an earlier infested area or near materials from 
which moths might have emerged. 

The direction of the prevailing winds likewise has an important 
influence. One of the most striking cases was that of two fields in 
the Mohawk river bottom, one with a stalk infestation of 19.94 
per cent and the other with only 5.46 per cent. The first was in the 
direct line of prevailing winds from an infested area of the preced- 
ing season and the other only about 200 feet north and outside the 
presumable usual drift of the insects with the wind. 

There is nothing to show that certain varieties of corn are par- 
ticularly immune from attack, though available data indicate that 
the early and smaller varieties, particularly sweet corn and various 
flint corns, are more likely to be badly infested. This is presum- 
ably because these varieties are usually early and therefore in a 
more. attractive condition at the time the moths are depositing eggs 
and secondly the smaller varieties of corn are unable to carry an 
infestation that the larger corn could support without serious injury. 
This is most apparent in the early fall, because small varieties with 
their early maturity show the effects of injury at a time when dam- 
age is comparatively inconspicuous in the later corn, and unless 
care is exercised an unfair comparison may result. 

There is a connection between the stalk and stubble infestation, 
since one field with a stalk infestation of 35 per cent showed a 
stubble infestation of nearly 14 per cent.. This stubble was 15 
inches high and the proportion is therefore relatively greater than 
it should have been under normal conditions. In another field, a 
stalk infestation of about 10 per cent gave a stubble infestation of 
less than I per cent. The above should be compared with the badly 
infested Canadian area having a stubble infestation of nearly 60 
per cent., These figures have a bearing on the expense which can 
be incurred in the destruction of infested stubble or in taking extra 
pains to cut it close to the ground. 
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At least some partly grown to full-grown larvae continue more 
or less active into November with its freezing temperatures and 
snow squalls, though it should be noted that in many New. York 
fields, especially of the early corn, there is in September a marked 
cessation of activities and comparatively few hanging borings. 
Many holes in corn stalks are closed about this time and this condi- 
tion increases the difficulty of detecting the borer rather late in the 
season. 

In order to secure data in relation to the possible benefits of 
plowing under stubble, infested stalks were plowed under just 
before the ground froze in the fall of 1920. Two areas were 
selected, one a light, sandy soil and the other a moderately heavy, 
moist to wet loam. The infested stalks were carefully selected, 
labeled, laid in the furrows and then covered by plowing to a depth 
of about 6 or 7 inches. An examination early the following spring 
and on several subsequent dates resulted in finding no living corn 
borers in the stalks plowed under in the wet, moderately heavy 
loam. The earlier examinations of the material in the lighter soil 
showed little or no mortality just after the ground thawed and a 
gradual increase in the numbers of dead larvae until about the first 
of May when none or very few survived. The experiments were 
necessarily on a small scale and yet they indicate a heavy to com- 
plete mortality in buried material in the moderately heavy, wet soil 
and a presumably high ratio of deaths in lighter soils before condi- 
tions had advanced sufficiently so that moths could escape. In a 
general way, the conclusions based upon our inability to find a 
notably greater infestation during the summer of 1919 in fields near 
corn stubble, which had been plowed under the previous fall, to 
the effect that borers did not winter successfully in any great 
numbers in such material, were amply justified. 

Observations in 1921 confirm the experience of the two preced- 
ing seasons to the effect that early corn, other things being equal, 
was most seriously affected. For example an examination Septem- 
ber 14th of corn close to the Thomas Indian School showed that 
golden bantam had a stalk infestation of from 15 to 20 per 
cent, while nearby later planted corn of the same variety was 
almost free from the insect. A large field of yellow dent corn 
about three-fourths of a mile north of the Indian school showed 
a 40 per cent stalk infestation, while just across the road from it a 
very similar field of somewhat later corn had a stalk infestation of 
only about 2 per cent. Similar variations were also noted in the 


20 REPORT OF THE STATE ENTOMOLOGIST I9Q21 


immediate vicinity of Silver Creek, the insect being notably more 
abundant in early fields. 

Insect activities commenced considerably earlier than in 1920, 
The first pupa was found at Scotia May 30, 1921, the first moths 
at both Scotia and Silver Creek, June 16th, the first egg mass at 
Scotia June 16th and at Silver Creek June 22d, according to data 
supplied by Federal observers. Developments at Port Stanley, 
Ontario, closely paralleled those in New York, the first pupa being 
found May 3oth, the first empty pupal case June 16th and the first 
egg mass June 25th, according to Mr H. G. Crawford who sup- 
plied the data. Fully 20 per cent of the larvae at Scotia were nearly 
full grown June 28th, the remainder being half grown or smaller 
and limited mostly to the upper portion of the stalk. A pupa 
was found by Mr Harmon July 25th and the probabilities then indi- 
cated the development of a fair sized second brood, which latter 
was apparently checked by a period of unusually cold weather, 
though there was a very small, practically negligible second brood. 
The same conditions prevailed in the western part of the State and 
in Canada. With the experience of the past three seasons as a 
guide, it would presumably require a very unusual combination of 
favorable climatic conditions to produce in our New York areas a 
second generation capable of causing appreciable injury. 

Observations upon the good habits of the borer were continued 
and as in previous years very few were found in other plants in the 
near vicinity of corn. These conditions resulted in the modification 
of both federal and state quarantine regulations and their limitation 
to corn, broom corn, all sorghums and sudan grass. This greatly 
simplifies the enforcement of these regulations and gives practically 
the same protection as the more sweeping provisions of the earlier 
quarantine. ink 

Economic importance. The history of the European corn borer 
in America plainly shows that this insect may cause serious to 
extremely severe injury under certain conditions. The damage 
in eastern Massachusetts, owing to the development normally of two 
generations each season, appears to be more general than in areas 
where but one brood is produced, though even in that section by no 
means all the corn is greatly damaged. This may be due to a variety 
of causes which can not be discussed in this connection. 

A somewhat serious injury to early corn in Ontario, Canada, in 
1920 and decidedly more general and severe damage in 1921 con- 
clusively establishes the probability of extended losses in that area 
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under favorable conditions, though it should be noted that the 
greatest damage is limited to the early planted corn. There is a 
possibility, if not probability, of approximately equally great injury 
in at least a portion of the single brooded areas in New York State 
and on that account it is believed that corn growers might well 
adopt such modifications in agricultural practice as are likely to give 
protection against this insect without involving an unreasonable 
expense. 

Description, life history, etc. The signs of infestation, the 
characteristics of the insect and its life history have been outlined 
so fully in the Thirty-fourth Report of the State Entomologist for 
1918 and the recently issued Cornell Extension Bulletin 31, that it 
appears unnecessary to repeat the information at this time. 

Natural enemies. Although several natural enemies have been 
noted, the probabilities of successfully controlling the European 
corn borer by such agencies are not particularly promising for the 
near future. It will certainly require a few years to introduce and 
establish effective natural enemies, even if they can be found in 
other countries. 

The minute egg parasite, Trichogramma minutum 
Riley, so destructive to the borer in Massachusetts areas in IgI9Q, 
is a common egg parasite of some forty-five different hosts belong- 
ing to four orders of insects, among which may be mentioned the 
currant worm, the monarch butterfly, the fall webworm, the brown- 
tail moth, the cotton moth, the corn ear worm, the fall army worm, 
the grapeberry moth, the sugar cane borer or the larger corn stalk 
borer, the oblique banded leaf borer and the locust leaf miner. 
These are all common insects, most of them becoming exceedingly 
abundant at frequent intervals; and this alone would indicate that 
while Trichogramma is sometimes abundant and beneficial, it is 
very rarely sufficiently numerous to control for more than a short 
period one or more of these insects and that, generally speaking, 
it is an unreliable parasite with habits which would hardly justify 
the expectation of moderately satisfactory control. 

Control measures. It is obvious that national and state agencies 
can not indefinitely continue to clean up the constantly increasing 
infested areas and it therefore follows that repressive measures 
which appear practicable to the farmer must be devised or serious 
losses may follow. The most promising of these are given below. 
In this connection it seems advisable to emphasize the fact that 
special attention should be given to early planted corn, because this 


28 REPORT OF THE STATE ENTOMOLOGIST I9Q2I 


is the most likely to be seriously infested and it appears probable 
that a very considerable reduction in the numbers of the pest may 
be secured in single brooded areas at least by concentrating efforts 
upon the early corn. It should not be assumed that all the recom- 
mendations given below are considered advisable for every infested 
area. It is believed that a recognition of the factors involved and 
judicious application of the recommendations to local conditions 
may result most beneficially. 

1 Cut corn close to the ground, since many of the borers winter 
in the stubble. 

2 Put as much of the corn into silos as possible because the borers 
are killed by the fermentation of the ensilage. This also applies to 
waste from canning factories. 

3 Cut or shred corn stalks fed to cattle in order to promote 
their consumption. In any event keep the uneaten parts, the 
“orts,’ out of the manure and provide for the destruction by May 
15th of the contained borers in all such materials whether in field, 
lot or barn, by burning, plowing under or submerging in water for 
some 40 days, unless the stalks are worked into piles containing 
considerable horse manure which will heat to such an extent as to 
destroy the borers. 

4 Fall plowing, especially early and thorough, destroys many 
borers. It is considered advisable to encourage the practice in the 
infested areas. Heavy rolling prior to plowing has been suggested 
as a valuable aid, because many borers are killed by crushing the 
butts and it is then easier to turn the stubble under. 

5 Weeds and other plants growing in or near badly infested corn 
may be invaded by borers in late August or September; conse- 
quently clean culture is of service in reducing the number of stems 
in which the pests may winter. Burning over in late fall or early 
spring of waste or weedy areas in or adjacent to corn: fields, 
especially badly infested ones, is advised. | 

6 Corn stalks, cobs and almost any thick part of all herbaceous 
plants may contain these borers under certain conditions and their 
shipment or removal from the infested area is dangerous and in 
many cases a violation of quarantine regulations. | 

7 Crops particularly likely to carry the borer, such as celery, 
beets, dahlias etc., should not be grown in the infested areas within 
50 feet of corn because the borers, deserting the corn for one reason 
or another, may crawl aie feet or more before entering some other 
plant. 
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8 Where conditions permit, the probabilities of a general and 
possibly serious infestation may be considerably reduced by plant- 
ing small areas of early corn, particularly near previously infested 
fields or adjacent to sources of infestation, such as scattered corn 
stalks, for the purpose of attracting the moths. In case a serious 
infestation results, the borers in these small plantings may be 
destroyed by feeding the corn, or in some other manner. The main 
crop, if planted a little later, would largely escape the pest, if one 
may judge from conditions the last three seasons in the infested 
areas in both New York State and Ontario, Canada. 


CODLING MOTH 
Carpocapsa pomonella Linn. 


Experimental work with this insect has been continued iu the 
orchard of Mr G. W. Mead of Barker, the applications and classifi- 
cation of the fruit being supervised by Mr L. F. Strickland of the 
Department of Farms and Markets. A general description of the 
orchard and the location of the plots has been given in the Report 
for 1917, pages 18 and 19, and need not be repeated. 

The first application, the regular calyx spray, was made June 2, 
191g and consisted of lime sulphur, 1 to 40, and lead arsenate, 5 
pounds to 100 gallons. The amount used was 225 gallons, the 
pressure 225 pounds, and an excellent distribution was secured. 
Plots 2 and 3 were sprayed again June 3d using the same formula, 
and 150 gallons of spray were applied at a pressure of 225 pounds. 
Plot 3 was sprayed for the third time, July 31st, about 70 gallons 
of spray being applied. 

The first treatment in 1920 was given June 2d, the second June 
24th and, owing to the very light set of fruit, there was no third 
application to plet 3. The formula was the same as in 1919. 

The data for the individual plots have been summarized and are 
tabulated with that of earlier years. 
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Comparative codling moth results, Barker orchard, 1917—20 


Wormy fruit 
PER 
tOTAt DEEP CENT 
PLOTS PRint TOTAL END OR AUGUST SHALLOW WORMY 
SIDE SHOWING 
SHALLOWS 
yi ‘ 

EOST 6 S20) Oe 7 392 I 400 50 305 264 859 61.35 
% 18.93 .69 4.12 3-57 II.62 

LOPS Wy eee, Oe 5 111 368 re) 80 ef 281 76.36 
0 Pe 2O iit ah iavamonuty 1.56 13 5-49 

FOTO es 9 021 3 076 2 902 163 2 009 65.31 
% 34.99 .02 9.91 1.80 22.45 

TOLO aN I2 047 I 106 oO I 154 5 947 85.62 
0 9.17 oO 137 04 7.86 

A VETARO eT i ue) I AUGER COND ARGH Bait AALS Bh dee cL ech oC 72.16 

2 

TOEP En oA Oe 687 I 405 5 104 80 I 153 82.06 
% 16.17 17 Pea x2 § 92 Be aay 

EQS Rey eee 6 419 506 I 42 3 550 92.28 
% 9.30 re) 65 ro) 8.56 

PGI QR ven 17 094 3 748 oO 427 89 3 232 86.23 
% 21.92 o 2.49 52 18.90 

LOZO A 7 341 I 103 (0) 113 7 983 89.11 
lo 15.02 fe) 1.54 .O1 13.52 

VOPR UU TAO Ebates NAF MELON OUETC UST hee Be CaR gs REP OSA ea 87.42 

TOTP asaya ey Ir ors I 150 24 149 14 I. 027 89.30 
% 10,44 122 q'2'5 13 9.32 

TOUS Gees Pe 9 248 56 fa) 54 I 631 96.19 
0 7.09 0 58 Ca) 6.84 

EOLOR CR eR 15 029 SAEZ 4) IQI 26 2 895 93.02 
o 20.70 oO Loy 19 19.26 

PR VETORR iy Hail ieee Nn Biel MeL NRiog © via LAT URL RLU a a atte A aa DM en OE UN a 92.83 

Checks 

LORD ee yee I 739 725 148 254 TAL 332 45.79 
% 41.69 8.51 14.60 8.11 19.10 

TOLB ne ee 9 365 922 63 Il7 3 739 80.15 
9.84 07 124 03 7.89 

LOUTH MAP OA I2 586 3 348 79 813 302 2 118 63.20 
% 26.60 62 6.45 2.30 16.82 

TS2O He ena 4 890 821 22 208 30 A71 56.15 
% 16.78 0.4 OST 0.6 9.6 

Vt clic STE {iL ul Stele catreees eet CORA Gs ge el, 61.22 


A comparative study of the data obtained in the Barker orchard 
for the years 1917 to 1920 inclusive clearly indicates the value of 
the first or calyx spray and less benefit accruing from the second 
and third applications respectively, at least so far as the codling 
moth is concerned. The average of the total wormy fruit for this 
period, obtained by adding the percentage of each year and dividing 
by the number of years’ is 17.35, 15.60, 12.74 for plots i, 2 and 2 
respectively while for the check trees it is 23.72 per cent. 


* This method of obtaining the average percentage more nearly equalizes 
the results for different seasons and is considered preferable by the author 
in view of the very great difference in the yields. 
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A similar comparison of the average percentage of fruit injured 
by the second brood and indicated in the tabulation by the word 
August is as follows: 1.63, .36, and .10 per cent respectively for 
plots 1, 2 and 3 and 2.78 for the check trees. 

There is decidedly less difference between the various plots in 
relation to the characteristic injury by recently hatched larvae 
designated in the table as shallow. It is as follows: 11.78, 13.56 
and 12.41 respectively for plots 1, 2 and 3 and but 13.33 for the 
check trees. This would indicate, as do other data, that the ordi- 
nary spraying of the season has very little or no effect in prevent- 
ing this characteristic though minor type of injury. 

Oviposition and temperature. ‘There is a close relation between 
insect activities and temperature, and this appears to be particularly 
marked in egg-laying by the codling moth. Conditions in western 
New York are such that low temperatures may result in a pro- 
longed period of egg-laying, some 4o days, a condition which 
greatly increases the difficulty of securing maximum results with 
the few poison applications. 

Mr Strickland ‘has been greatly interested in this problem, and 
through his cooperation we are able to present some interesting 
data concerning a number of orchards from approximately the 
middle of June to the last of July. 

The average duration of the egg stage is 6 or 7 days, though it 
may be considerably prolonged by cool weather. Normally the egg 
is reddish 2 or 3 days after it has been laid and the black head of 
the young larvae may be seen through the shell 1 or 2 days prior to 
hatching. The figures under “entrance” indicate the number of 
larvae which have entered the apple and those in the column under 
“shells,” the number of eggs which have hatched. A scrutiny of 
each line therefore gives a good idea of the number and condition 
of the eggs. The tiny, glistening, semitransparent or whitish speck- 
like eggs have a diameter of a little less than the head of a pin. 
They occur upon the leaves and are most easily seen upon the 
smooth surface of the fruit. The temperature records were 
checked by the operation of a thermograph loaned by the United 
States Weather Bureau. One was set up on the farm of Mr A. 
F. Dale located a mile south of Lockport and the other on that of 
Mr G. W. Mead of Barker. These gentlemen cooperated by mak- 
ing temperature records at 8 and 9g o’clock and also recorded 
the maximum and minimum temperatures, the amount of rain, its 
approximate duration and the direction of the wind between those 
hours. 
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Oviposition records were secured in the orchards of the follow- 
ing; F.C, Strong,,.Lockport, I...G.,:Palmer, Olcott, G. We aimeags 
Barker, F. M. Bradley, Barker, Frank Dietrick, Wilson, L. Nicholl, 
Lewiston, A. F. Dale, Lockport, G. E. Manning, Ransomyille, W. 
A. Saxton, Wilson, Glen Miller, Appleton, W. Folger, Olcott, H. L. 
Schultz, Ransomville, L. S. Silberburg, Youngstown, F. D. Weaver, 
Lockport, R. Wisterman, Lockport, W. T. Hall, Lockport, B. 
Randolph, Middleport, R. E. Heard, Lockport, I. G. Powell, Olcott. 

The close connection between evening temperatures and egg-lay- 
ing has been graphically shown in the chart prepared by Mr 
Strickland. 

Codling Moth Egg Records, 1919 
By L. F. Strickland 
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mn fa EGGS 
oe Sy A 
B nee | one og ee ee We 
PLACE DATE < 5 fi zZ 4 a] 
Be | Se Bt woth 
as mH | White} Milk | Red | Black] 4 
, A, & mR 
Zz ry 
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OLLONOIS dave cisiere 6/18/19 523 5.52 II rg I 3 5 4 
Strongisy ie. ween 6/20/19 358 5.03 6 6 4 2 6 2 
Dtsone se wien 6/23/19 O41 2.49 6 5 I 4 19 23 
Strong Sey wee 6/25/19 ATI 4.03 fo) 8 0) 2 32 12 
ERONG See uate etal 6/26/19 500 5.20 14 me) fe) 2 ait gz 
DEON Vai sie wea 6/27/19 650 yubere 22 i Co) 5 35 34 
Strom sau yas 6/30/19 310 0.96 oO I oO 2 9 8 
Strong eg 7/ 1/19 730 4.79 20 10 % 2 51 67 
DUONG Sah cies ome sents 7/ 2/19 554 5.05 16 7 I 4 40 51 
Strong 6.7. . 02 ah 7/ 3/19 564 4.78 15 8 2 2 43 42 
SELON Seis Acs 7/ 5/19 122 8.19 9 oO fo) I Ke) 23 
Strona’s ys 2084). 7/ 7/19 260 10.0 21 I I 3 22 35 
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Codling moth, egg records, 1919 
By L. F. Strickland 
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Pa 
< 
Powellisaa.y oh )-c000ee 6/19/19 719 0.27 I I fe) 0 I I 
Powells. 3.) 4-90.’ 6/24/19 588 0.34 o 1 fs) I 2 12 
Powelhess. ke. 6/26/19 806 0.89 4 4 fs) o 10 20 
Powells ss. uk as ea.. 7/ 1/19 501 0.89. 0 3 o 2 4 20 
Powele. 6.394. 1/ 8/19 500 0.40 I 1 0) a) 6 10 
Powel. st. seer. 7/16/19 507 1.16 ra) 4 2 oO Io 21 
Powewes.. bel ee. 7/22/19 516 0.77 1 I I I 36 19 
Powell’a:.27.c%. 0. aes 7/28/19 317 oO oO oO 0) oO 20 17 
Bradley seit ee |. 6/24/19 584 0.68 oO oO 3 I Il 10 
Dietrick’ oo 2. 6/19/19 393 3.81 6 8 re) 1 3 3 
Nichoilis. hich. Sie. 6/19/19 457 T:§3 4 2 o I 2 i 
Dale’ digs. <i. sie 6/23/19 750 3.83 13 12 1 3 If 19 
Dr Manning:.)..\.:.). 7/24/19 355 0.82 re) 3 (a) rs) 30 29 
Wi ASSaxton..\. 7a... 7/24/19 344 2.32 3 2 2 1 22 34 
Glen Miller......... 7/24/19 355 1.12 2 I I re) It iw 
Faidee eo). i). ddc tee « 7/24/19 375 0.53 o 1 I o 6 18 
FY Dieteick 2. Sa. 7/24/19 383 2.34 3 5 oO I 50 46 
HL Shultz. 4.0 00). 7/24/19 528 0.95 re) 4 fe) I 23 2 
L. S. Silberburg..... 7/24/19 372 0.53 2 re) 0 oO 14 17 
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Wat saline ay. 7/25/19 318 0.31 I re) re) fe) 20 38 
Bo Randolpiss 24. .|. 7/25/29 453 0.88 oO zm oO I 28 23 
Pe 2 ee Be 7/25/19 302 1.32 rey 4 Oo 0 64 33 
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Thermograph records 
aaa 


DALE FARM MEAD FARM, BARKER, N: Y. 


DATE _— 


9p.-m. | Maximum | Minimum op.m. | Maximum| Minimum 


MODAN aS ae MRT gt IE MRE A ian AUN aS 
1919 
JUNE TA Mods omeine sh okie 78 92 65 73 90 66 
RUN Rote luto ute eat erste 77 89 65 ff 88 67 
1a IOLA IE eS BRON A 73 86 65 a4 81 65 
ae Mae Ncata at MUN heey I ea 15 86 65 72 83 65 
5 PORTE NOL MTR ana 76 99 59 fp. 85 60 
ho UMAR Ty eA 74 90 66 73 83 63 
(0 TS SS NUN 66 78 66 65 75 ; 
D5 DUAL A OU ON a CR HRT Na 70 87 55 68 82 58 
2 ie J AUTOSAMPLER 64 76 48 64 a5 49 
DE ai uin Moe bah ae 70 84 50 71 82 54 
DAKO RO Nn Uncle ibs: ait 78 93 57 70 90 59 
2 Siitincta deca rcoe etna 66 78 66 68 15 66 
BO rice chake Cee OeNE a 68 78 66 70 80 66 
oy Bait MAL ay apie Ns 60 69 59 OL q1 60 
Fe TDA SUAC Lat Ost TUN es 59 64 40 55 65 52 
BOR sia ren Miele a Eee plat 58 73 4 57 67 42 
seo CLARE SLC corona 68 83 47 66 80 47 
Paty oP a Wal Stas veo 71 88 53 71 84 53 
PRO Ma sii Iac i OM MENG oa Ay Re 74 93 54 73 91 57 
re GP a aed a Saran De 72 91 59 77 94 ot 
7 SO Siena ORES Cos ORS Ey 77 93 64 8o 94 66 
TAI eres EGE ay hak 3 % 93 *% 68 90 67 
oi sear Ive Rode I Mane a fF 71 %* 58 69 58 
ia gee nee ikene lek * 74 * 60 72 53 
eee PR 61 76 49 59 70 49 
Co WE Be ROE SADE ees ae 74 86 53 70 85 54 
Os Stee marc tap ci 58 78 57 58 80 58 
1 Gh RCS Sco MA Ra UR Or 74 52 64 3 40 53 
1 7 PHS et Mey he GR 63 73 64 62 74 54 
1M TAS ey HRI eRe 66 81 55 64 76 55 
5 er LURES AN i UA Laisa NORE AS 74 88 - 55 73 82 51 
, IRE RU AE SE A 68 84 aX 68 85 68 
LOR EN ee tan 65 75 57 67 17 58 
1 ir ARAN Sat pe ace APR MMA 73 88 53 70 85 55 
Ss Mae OU Me Re Nan 14 90 55 72 80 68 
Te Un Sirs Maia 75 90 60 74 85 59 
ZO PSS mts oar Am 76 90 60 74 85 04 
7) OA ES LOE Sear No 68 80 68 69 82 69 
Bo eet Ne EBM ROL 70 81 66 71 81 67 
Ole ya ia aire Mae Ayana usta Tat 85 54 71 83 56 
EP) ANNE a CTR MES ssh 70 87 63 69 85 66 
PRUNE a eal A 66 83 55 68 80 56 


* Air bubble in column of alcohol. This was removed at 9.30 p. m., July 7th. 
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Meteorological records for 1920 
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Thermometer readings verified and supplemented by thermograph recerds (By L. F. Strickland, 
Lockport, N. Y.) Location G. W. Mead, Barker, N. Y. 
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DURATION OF 
RAINFALL 
MISCELLANEOUS 


Read at 8.30 p. m. 


Read at 8.05 p. m. 
Read at 8.05 p. m. 
Read 8.40 p. m. 
Read 8.10 p. m. 


Duration 30 min. 


Duration 45 min. 


Duration 30 min. 
Duration 30 min. 
Duration 13 hrs. 


Duration 55 min. 


- Duration 35 min. 


Duration 45 min. 
Duration 24 hrs. 


Read at 8.45 p. m. 
Duration 1? hours. 
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Note: 


Meterological Records for 1920 


Instruments set and records made on daylight saving time. : 
Weather Bureau cooperated by the loan of instruments and by correcting the readings. 


The United States 


Minimum 


temperatures of June 13, July 3, 9, 16 and 27 taken from the thermograph records are marked 


with an asterisk (*). 


NEW YORK ‘STATE "MUSEUM 3/7 


CORN EAR WORM 
Chloridea obsoleta Fabr. 


The corn ear worm was exceptionally injurious and unusually 
widely distributed over the State in 1921, its general occurrence 
being almost unprecedented and accompanied by great injury in 
Madison county, considerable to serious damage in Orleans, Cayuga, 
Livingston and Allegany counties and appreciable injury in Chau- 
tauqua, Chemung, Monroe, Orange, Wyoming and Yates counties. 
One Wyoming county correspondent reported one to six or eight 
larvae in nearly every ear of a small field of corn. The central and 
western parts of the State suffered most as was the case in IQ19Q. 

It is quite possible that the general interest in the European corn 
borer, both last season and in 1919, resulted in corn being watched 
more closely than in earlier years and consequently the numerous 
reports the past few seasons as compared with those of earlier 
years may give an erroneous impression respecting the relative 
abundance of the insect. The pest was received in 1921 by various 
official entomologists from almost every county in the State. Prof. 
C. R. Crosby states that golden bantam corn seemed to be especially 
favored by the insect and he records one case where 1% acres of 
wax beans were so badly infested as to render the crop unmarket- 
able. 

The widespread injuries noted above were by no means confined 
to New York State. Similar conditions, we are informed by various 
correspondents, occurred in Massachusetts, Rhode Island, Pennsyl- 
vania and Ohio and Prof. W. A. Ross of the Entomological 
Laboratory, Vineland, Ontario, stated that the ear worm was so 
remarkably abundant and injurious that in some parts of south- 
western Ontario the canning factories had to close because the corn 
was so badly infested that practically none of. it was fit for canning 
purposes. For the first time in Canada, so far as he was aware, 
greenhouse tomatoes were attacked in southern Ontario, most of 
the injury occurring in early October. 

There was an approach to the general prevalence of ear worm 
in 1921 two years earlier. This, like the outbreak of the past 
-season, followed a mild winter. It was then received at Cornell 
University according to data supplied by Prof. C. R. Crosby, from 
seventeen localities representing eleven counties. The records of 
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this office show that the insect was particularly abundant that year 
in Chautauqua, Erie, Livingston and Yates counties. 

Earlier New York records. An examination of the reports of 
this office covering a period of over 40 years discloses a record of 
injury in the central part of the State in 1881, another in 1890, 
relates to injury at Albany andin Westchester county. A third states 
that in 1902 this insect was unusually abundant on corn at Mount 
Vernon and in one instance infested ears were shipped to Albany. 
It was again destructive to corn in Ontario county in 1908, in 1909 
it was reported as injurious from Shelter Island and in 1914 from 
several Hudson valley localities. 

The above records of earlier injury would hardly justify the 
belief that this insect is markedly injurious from year to year in 
the southern, warmer parts of the State. 

Life-history and habits. ‘The corn ear worm is a well-known 
southern pest. It is the boll worm and the tobacco bud worm of 
the south. It is also known as the tomato fruit worm, There are 
four and possibly five generations in the south, the larvae or pupae 
hibernating underground. 

Our finding, June 29th, of partly grown corn ear worms in a 
Gowanda field appears to be the earliest record of the insect in the 
State for 1921. The infestation was scattering and some of the 
larvae were about half grown. It would appear entirely possible 
for two generations to develop later in the season and a very sparse 
infestation thus early might easily account for the serious and wide- 
spread injury experienced toward the end of the season. 

Comparatively little is known concerning the habits of this insect 
in the northern states except that it is usually present every autumn 
in small numbers, and in New York State it is generally limited to 
the warmer portions, Long Island and the central or southwestern 
part of the State. There is a general impression that the insect 
can not winter successfully, at least in large numbers, in the cooler 
portions of our corn-growing area and this is supported by the fact 
that outbreaks such as that of last year are very exceptional; more- 
over both this one and that in 1919 followed exceptionally mild 
winters, which latter presumably afforded unusually favorable con- 
ditions for successful hibernation. The occurrence of the corn ear 
worm in New York State as outlined above appears to agree sub- 
stantially with known conditions in Massachusetts, Connecticut, 
Ohio and presumably Pennsylvania. The presumed inability of 
the corn ear worm successfully to withstand our northern winters 
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is of considerable practical importance, since it means, if this be 
the case, that infestations must originate in most cases from migrat- 
ing moths and the usual appearance of the pest in corn during 
September and October also tends to support current opinion 
respecting the habits of this insect. 

There is no question but what the corn ear worm winters success- 
fully a little south of New York State. Dr T. J. Headlee, state ento- 
mologist of New Jersey, informs the writer that the corn ear worm 
unquestionably winters in their soils. On the other hand, Dr W. R. 
Walton states that the winter mortality of this insect, even so far 
south as central Virginia, is normally very heavy. Doctor Walton 
thinks it safe to assume that the northern limit of hibernation is 
normally somewhere in the neighborhood of 42° north latitude. 
The above general statements agree very closely with known con- 
ditions regarding the corn ear worm so far as New York State is 
concerned. 

The eggs of moths flying in midsummer or later are frequently 
deposited upon corn silk and the young caterpillars enter the tips 
of the ears and feed very largely upon the developing grain, though 
in cases of unusually severe infestation there may be damage to 
the stalk and the tassel very similar to that caused by the European 
corn borer. Ordinarily this latter does not occur. Partly grown 
to full-grown caterpillars spoil ears for domestic purposes and if 
the infestation is general, may seriously damage crops of field corn. 

Characteristics of the insect and its work. The full-grown 
caterpillars are about 114 inches long and vary greatly in color 
from a light green through a rosy color and brown to almost black. 
They may be either striped, spotted or perfectly plain. Ordinarily, 
they present rather bright, strongly contrasting colors. They are 
easily distinguished from the European corn borer by the larger 
size, the minute black tubercles or warts on the body of the cater- 
pillars, the frequently strongly marked coloration and the usual 
limitation of feeding to the surface of the ear. Ordinarily, the 
corn ear worm is not a borer. 

Control measures. With the above limitations in mind, and 
they appear to apply strictly to this species, we are forced to the 
conclusion that ordinarily remedial measures for the control of 
corn ear worm are impractical in the New York corn-growing areas, 
because serious damage is so uncommon. Furthermore the abundance 
of the insect one season, if it is unable to withstand our severe 
winters, and such appears to be the case, means little or nothing 
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so far as probable injury another season is concerned. These 
reasons lead us to doubt the advisability of recommending syste- 
matic fall plowing or other methods designed to bring about the 
destruction of the caterpillars so numerous in infested corn fields 
in the fall, because there is such a slight probability of their win- 
tering successfully. A 

There may be some sections of the State where this pest is 
sufficiently abundant from year to year to warrant systematic 
repressive measures; in such cases, fall plowing for the destruction 
of the hibernating insects may well be generally followed. 

In other areas, it is suggested that careful watch be kept for the 
few early appearing caterpillars and if they occur in midsummer, 
the last of June or early in July, there is at least a fair probability 
of some to very material injury developing later. Under such con- 
ditions in areas where sweet corn is largely grown or even in more 
highly prized garden plots, injury may be greatly decreased by 
dusting the silk of the developing ears with a mixture of 50 per 
cent powdered arsenate of lead and 50 per cent of finely ground 
sulphur. The first treatment should be given soon after the silk 
appears and this followed by one or two others before the corn is 
ready to pick. 


RASPBERRY BEETLE OR. RASPBERRY .BYTURUS 
Byturus unicolor Say. 


Mad 


Small, light brown raspberry beetles were extremely abundant 
May 13, 1921 in several raspberry plantings belonging to C. J. Hep- 
worth, Milton. An examination on that date in company with 
J. B. Palmer of the state spray service resulted in finding one to 
four or five beetles in many of the opened blossoms. It was esti- 
mated that presumably half of the commercial value of the crop had 
been destroyed by the insects feeding in the developing buds. 
Instinct seems to compel them to bore into buds and to force their 
way between the folds of developing leaves or into partly expanded 
flowers. This habit makes satisfactory poisoning very difficult, if 
not impossible. | , 

Mr Palmer stated that growers in that section were advised to 
spray immediately after he found the first beetles and in one plot 
there had been four applications of arsenate of lead, using 3 pounds 
of paste to 50 gallons of water. The beetles were still somewhat 
numerous at the time of examination, although the condition of the 
bushes indicated thorough and effective spraying. There was a 
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perceptible difference between the area treated in this manner and 
unsprayed bushes, though the control could not be considered satis- 
factory from a commercial standpoint. Another plot was examined 
which had been sprayed at least twice with arsenate of lead and 
then received a thorough application of strong kerosene emulsion ; 
even in this case, though the latter treatment was recent, there were 
a number of living beetles. 

A nearby grower had sprayed two days earlier with arsenate of 
lead, 3 pounds to 50 gallons and black leaf 40, using I quart to 50 
gallons of spray. Even this application, excessive in its nicotine 
content, resulted in no satisfactory evidence of many beetles having 
been killed, though some had presumably succumbed. This is not 
surprising in view of the fact that many of the insects had the 
anterior three-fourths of the body buried in buds or squeezed 
between petals of opening flowers, while some were within the lat- 
ter and sheltered to all practical purposes from any application 
which could be made. 

An examination, May 24th, of the raspberry patch on the farm 
_of C. J. Hepworth showed only five to seven beetles to a hill in 
the area sprayed four times with poison. The insects were mostly 
in the opening blossoms. Mr Palmer stated that they were much 
more abundant three days earlier in two other fields belonging to 
Mr Hepworth. The pests were less numerous, there being but two 
to four to a hill. Perfection was the variety most seriously affected 
and as the patch is a very early one for that section, it is possible 
that the beetles were unusually abundant at the time of the early 
bloom and as a consequence the damage was much more serious 
than if the field had been later. This theory was supported by 
finding a field of the same variety on a higher elevation and some- 
what grassy so that the development was a week later and although 
seven to ten beetles were found to a hill and two to four or even 
five in the unfolding leaves, practically none was attacking or bor- 
ing into the blossom buds. Not many of the blossoms had opened 
and there was very little injury to the fruit. Theowner, Mr Kniffen, 
seemed to think later pickings were more profitable than earlier 
ones, probably because his field was somewhat later. On the other 
hand, in the case of the very early field of Mr Hepworth’s, the 
greatest profit came from the earlier pickings. It would seem from 
the above that the relative earliness of the field may be an important 
factor in determining the amount of injury. 

A series of cage experiments were started in the office for the 
purpose of determining the susceptibility of the beetles to poison, 
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These were not begun until after the insects had been in the field 
for 2 weeks, and as a consequence the tests were not entirely satis- 
factory. Each cage consisted of a Mason jar containing a small 
bottle in which was placed a raspberry shoot which had been pre- 
viously sprayed with poison, and then ten beetles were added. The 
poisoned shoots were replaced with fresh ones every other day and 
a check cage was also maintained. Arsenate of lead was one of the 
poisons used and in 24 to 48 hours the first dead beetles were 
found, most, if not all, succumbing at the end of 6 days. In the 
check cage one beetle died 3 days after the experiment was started. 
Six escaped at this time and the remaining three were found dead 
at the end of a 6-day period. Fortunately, there was in addition a 
stock jar containing a large number of the insects and here there 
were relatively few deaths. | 

Although these experiments were started late in the development 
of the insect, it is evident that the beetles can be destroyed by spray- 
ing with poison, though great care should be taken to drive the 
spray into the crevices of the unfolding leaves. It is probable that 
two or three applications at 3-day intervals, at the time the beetles 
are most abundant would give the greatest protection and make 
possible the production of a fair crop even in the badly infested 
raspberry patch. 

In correspondence with Professor Gossard of Ohio it developed 
that spraying with a poison had not been entirely satisfactory and 
that in the case of badly infested fields, supplementary applications 
of kerosene emulsion have been advised. 

It is evident that the raspberry beetle is a somewhat local insect 
and the serious injuries mentioned above appear to have been con- 
fined to a relatively small proportion of the raspberries in that well- 
known, small fruit section of the Hudson valley. The insect has 
been troublesome in earlier years. There is a record! of injury in 
that section for 1917 and also for 1911.2 In both of these cases 
serious injury appears to have been restricted to a small section 
and the same is evidently true of earlier reports which need not be 
cited in this connection. 

Comparatively little is known regarding the factors favoring the 
multiplication of this raspberry beetle and in view of the fact that 
it occasionally causes serious damage, there should be a careful 
investigation of the pest for the purpose of working out more satis- 
factory control measures. 


* 1918, N. Y. State Mus. Bul. 202, p. 49-50. 
*1912, N, Y. State, Mus. Bul. 155, p. 102-3. 


NEW YORK STATE MUSEUM 43 


WHEAT MIDGE 


Thecodiplosis mosellana Gehin. 


Wheat midge, “red maggot” or “ red weevil” has been unusually 
abundant in recent years. It was studied in 1918 and a detailed 
account of the insect will be found in the report for that year. The 
studies begun then have been continued on account of the impor- 
tance of the crop. Additional data have been secured through the 
cooperation of Prof. C. R. Crosby of Cornell University, the latter 
working in conjunction with the late W. R. McConnell of the 
United States Bureau of Entomology, later with P. R. Meyers, and 
with the aid of L. F. Strickland of the Department of Farms and 
Markets. Infested heads were secured from widely separated areas 
in the State and the results are summarized in tabulations given 
below. The prevalence of the wheat midge during the last few 
years appears to be the first general abundance noted since the 
insect was extremely destructive to the New York crop in the years 
1854 to 1856, a loss of two-thirds of the crop being the estimate 
for 1856. 

Early injuries by wheat midge summarized in the 34th Report 
of the State Entomologist, page 41, vary so greatly from present- 
day conditions, that a few statements obtained in 1921 by Prof. 
C. R. Crosby from some of the older farmers in Yates county are 
deemed worthy of record. Isaac Crosby of Penn Yan writing 
under date of November 2d to his son stated that in 1853-54 Yates 
county was quite a winter wheat-growing section and about that 
time the “ weevil fly’ and the “ red larvae”’ worked in the wheat 
heads, causing much shriveled grain and for a time wheat raising 
was not very profitable and they took to raising barley. S. S. 
Mariner under date of November toth stated that about 1854 or 
1855 the “ weevil’ caused so much damage that they had to stop 
raising wheat until they learned that the Mediterranean wheat could 
resist the weevil. J. D. Meeks under date of November 11th stated 
that about 1854 or 1855 the loss on his wheat amounted to 25 per 
cent, while others claimed a 50 per cent loss. W. D. Beaumont 
under date of November 14th stated that wheat midge injury as 
he recalled it occurred about from 1852-55, 1854 being the worst 
on account of the great drought. That year farmers sowed rye 
and very many lived on rye bread and continued to until the weevil 
disappeared. These brief accounts by eye witnesses confirm the 
earlier statements by Fitch. 
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F, R. Perry of Genesee county, special field assistant of the 
department of entomology, Cornell University, reported July 19, 
1919 that wheat midge was found extensively in winter wheat and 
also a small amount in spring wheat. These conditions also obtained 
in at least parts of Niagara and Erie counties and to a less-marked 
degree for rye in the eastern portion of the State. Many fields in 
western New York had from 80 to 99 per cent of the heads infested 
and the sunken grain varied from an average of about 4 
to as high as nearly 33 per cent, the latter being unusual. In one 
case 86 maggots were found in a head of rye and as each maggot 
usually means a shrunken or blasted grain, such an infestation if 
at all general is decidedly serious. A close analysis of 143 samples, 
many collected by Prof. C. R. Crosby, from all parts of the impor- 
tant wheat areas in western New York showed that in 1919 there 
were nearly one-tenth as many maggots as grains of wheat and 
that 11 per cent of the total yield was composed of shrunken, com- 
paratively worthless kernels. There was no evidence of general 
prevalence of either wheat scab or loose smut, consequently such 
reduction in the crop as noted above must have been due largely to 
wheat midge. 

A general summary of wheat midge conditions in the important 
wheat areas of New York State is given below. 


MUSEUM 


NEW YORK STATE 
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The wheat heads prior to examination were classed as_ short, 
medium and long and an examination of the above data shows an 
estimated loss in the crop of 26 per cent in the short heads, 11 per 
cent in the medium heads and g per cent in the long heads. These 
figures are obtained by doubling the number of spikelets to get the 
maximum number of kernels or grain and making no allowance 
for reduction by other causes. The estimated reduction for short 
heads was 1570 and the poor kernels numbered 851. For medium 
heads the estimated reduction was 1369 and the number of poor 
kernels was 1311. For the long heads, the estimated reduction was 
762 and the poor kernels amounted to 940. It will be noted that 
the estimated reduction for the short heads is just about twice the 
number of poor kernels, that the figures coincide almost exactly in 
the medium heads, while in the long heads, there is a perceptible 
excess of poor kernels. 

This condition is probably explainable by the relative vigor of 
the plants. Those producing short heads suffered more severely 
from the attack and a larger proportion blasted before they could 
develop to any extent. In other words, a considerable part of the 
crop from the short heads was an almost total loss. The medium 
heads possessed a fair degree of vitality and as a consequence, the 
poor kernels almost exactly equalled the estimated loss in the crop. 
The long heads were on the most vigorous plants producing two 
and occasionally three grains to the spikelet, consequently the esti- 
mated number of poor kernels of wheat is exceeded by the actual 
number. The last group, in other words, produced a large crop as 
a result of unusual vigor and in spite of midge injury, although 
the actual reduction due to injury by the maggot may have been as 
great or nearly as great as in the case of plants producing short or 
medium heads. 

The following summary gives a somewhat clearer idea of the 
distribution and the abundance of the wheat midge in various sec- 
tions of the State: 


Summary of estimated yield, yield and approximate losses, 1919 


Estimated 


yield Yield Per cent 

County kernels kernels Reduction 

Gatt arate sere eo Nias AMON UN UY Lecgelec al cei Cuvee eetey Sit anrad Ree te aE Le 124 IIo Ir 
Ca Ved i OU Se Sin CME oy ML BO A a NL UR ai Ca O12 874 10 
Ferie sei aM Sy Ca aed EOL ee encase Gal acetate a Td 366 331 9 
GENESEE FOE ee en AOE RMR ent ale Mee Catena el dude TNS uae POP § 208 4 204 17 
Dg ba teZs] oy a GA) AUF | PRA OMAR Mea DUR ep ALE eB Meng I atel U S AN tes 3 332 2 849 I 
ONTOC eee aay | his RR Be ELS AE tL URIe ay SNe ea Coa eR 2 514 I 979 21 
BW Ys Yez7h ys bla Mattel C00 Fas ORR ACER SMP ON cee re iene ll UNA | Rac Al hn I 376 996 27 
Onondaga..... Ea REN AE RE eden As Dene ato, Tre Se OR vENE Fe Le aap Fae I 170 I 126 3 
Ontario ee 0k a IE Re atv aie eal Vie ae er ae ne eg de 802 734 8 
Orleans. oye eye se ge Pace eG Oe CO A EY ee ae TT Aa IT 328 I 084 3 
OSWERO Es ie ie Ore FN Ie As PAST ea a a I 192 I 124 5 
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Summary of estimated yield, yield and approximate losses, 1919 (concld) 


Estimated 

yteld Yield Per cent 

County kernels kernels Reduction 

PRUETT sat 0 PA cue Pe eee 2 ER EN GLa. URN om eC MPO ates 224 207 7 
Sehonariesc). tt. (ACeains. Seaiywarsees Sek hes ek 8s 198 153 22 
DOE REI chats eee RARE RIOT TOR, cae nre tees Wek, me RL 2 416 376 9 
FROTIPMITISE Zt}. ASL Pils a et OUR Ee ete Ce SIE Eel Se 5 ie berets ade 804 773 3 
ARNIS: 5 2 reine \ LAW ROC R eM ean 6 ENaC las colic ee kg Cate ake ha 2 962 2 367 20 
WV OULN SEE ech ees OOF. EROS To ty SKINS ELEN otal « Sal 6 Sale omy I 450 EedOS. vey sree bae ¢ 
EUS en eS tet TELE Sl rR 2 ir Re TE 2 090 I 945 6 
DS TA OSs ich a ce RL ep Se a OO 26 468 22 787 13 


The above summary, if the samples be representative, indicates 
a considerably higher percentage of infestation in Genesee, Monroe, 
Niagara and Wayne counties in the western part of the State and 
Schoharie county in the eastern part, with Cattaraugus, Cayuga and 
Erie county grain fields nearly as badly infested. The Schoharie 
county record is based upon samples taken from but one field and 
is therefore not necessarily representative, and the same is true of 
Cattaraugus and to a less extent of Erie county. This latter, judg- 
ing from conditions in 1918 and the data secured earlier last season 
by Mr Strickland, would indicate an infestation in the northern 
portion at least approximating closely that obtaining in Niagara 
county. 

The preceding data do not represent conditions fairly because 
the collecting of the wheat samples was a little late to obtain the 
maximum number of maggots and, furthermore, as a period of sev- 
eral months elapsed between the gathering of the material and the 
examination of the heads for wheat midge, there was an additional 
opportunity for maggots to escape. The intimate relation between 
reduction in the crop and the number of maggots is more clearly 
brought out in a few samples collected in late June and early July 
before there was any considerable desertion of the wheat heads by 
the maggots. 


Wheat midge in Erie and Niagara counties, 1919 
Data compiled by L. F. Strickland; 10 heads from*each'field 


Shrunken 

V ariely Owner Grains Maggots grains Date 
AEG Cladvs\aceueic> Mate BF DR ATIEY Rene sais Bie Gis 5 282 69 19 June 20 
Tron’ cladW 22ers etaae™ PNP POMUEM SPR wae ss 230 63 21 June 20 
Rolondy kecse os snes Maes sO Se AO ea ee 202 I6r o June 18 
fond y kere. Yai a oe Be Oriitheaee eto eee 313 177 o June 18 
Mslem vices. Gace. +s) esheets BOE a] Tas ene Ae are very Ry: 260 IIo June 23 
Kalondyicene. aca ere Re Browmilterviy< 220708 353 69 24 June 23 
INA DeT SIRE. Nr. 2 teas De rbeOr tte: oot ak 266 ve 3500 alvin put 
INUIEDEE SIRES fale tere ar Mev Fyiler he ie Rue 278 6 o june 25 
Wumber Sixi. 6s. » Poyece een GD oo ek oso 312 32 31 June 30 
REUIWANE fe 7 lets tle ot Je Wi Radio fai 329 106 43 June 23 
White chatty dia 2%. + ds Te teen ee he 205 19 29 June 23 
RVEtbe Cliath iriey stb we Mr. Trippenses. . ry Ths 207 2 (0) june 25 
White chaff......:...:. ps Wah PT eS ee 285 6 AY ine os 
Writecuaue rst. tess. Near Kelkenburg........ 254 4 1. "Eyer of 
CID ENOMT oe teta gaa Ta. 9 i ek LAB od Beek 292 187 58 June 23 


PLETE eee hs Gate area boe, ade w lia ieebe hel ameere steak 4 305 I 293 375 
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The heads were examined fresh from the field and it will be 
noted at the outset that the number of maggots is nearly 30 per 
cent of the total number of grains of wheat. This is quite different 
from the approximately 10 per cent of maggots found in the heads 
collected by Professor Crosby and his associates so late that prob- 
ably a considerable number of the maggots had an opportunity to 
escape and others doubtless left the heads between the time of 
collecting and the several months elapsing betore the examinations 
were conipleted. 

It will further be noted that among the klondyke samples the 
number of maggots was approximately 36 per cent of the total 
grains of wheat; in the red wave 24 per cent; in the iron clad 20 
per cent; in the number six 11 per cent; whereas in the white chaff 
it is a little less than 8 per cent. Too much importance should 
not be attached to these averages though it was very evident in 
1918 at least that the softer wheats, such as the klondyke, were 
much more likely to be badly infested than was the case with the 
relatively much harder white chaff. 

Investigations, examinations and analyses of samples collected 
from representative areas throughout the State showed that the 
infestation of 1920 was markedly less than that for 1919, as the 
latter in turn was a reduction from that of the preceding year. 
Repeated examinations of rye fields in Albany, Columbia, Rensse- 
laer, Saratoga and Schenectady counties in particular indicate prac- 


tical freedom in 1920 from wheat midge, although in Schenectady 
county occasional heads were found containing ten or more maggots 


and in one case thirty-four yellowish larvae were found in one. 
This last was so exceptional that it can hardly be considered as 
significant. One field of rye near Lockport, Niagara county, was 
examined June 24, 1920 and eight to ten maggots were found in a 
number of heads. This, however, appeared to be unusual for that 
section. 

Field examinations of wheat in Niagara county, June 24, 1920, 
resulted in finding in an unusually advanced field some 7 miles 
northeast of Lockport with a rather general infestation, ten small 
larvae occurring in one spikelet, eight in another and twenty- 
five in another. In another field, some 7 miles south of Lockport 
and in Erie county, thirty-one maggots were found in one head. 
The infestation appeared to be general around Clarence, Erie 
county, two to ten small maggots occurring in individual heads. 
Oviposition was with little question in progress June 24th, and 
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practically all the maggots were smaller than those found north of 
Lockport, a number having hatched within a few days. The indi- 
cations at that time were particularly favorable for a somewhat 
general and possibly severe infestation of wheat in that section, 
though examinations in the same area July 20th showed a compara- 
tively light infestation quite different from what was indicated 
nearly a month before. 

A summary of the conditions obtaining in 1920 is given in the 
following tabulation : 


Wheat midge prevalence in 1920 


Summary by Counttes 


Number 
She eo. Grains 
Counties Localities Farms Spikelets Maggots Grains poor 

Cattarangusigiiay. sth). . vid ul I 66 4 120 6 
Carian Gi ier Ct seis lise I if 60 o 133 2 
Cayitwad: oes eere earls, bes Z 3 176 8 307 12 
LSIneRr LR Ee ES Ey Gees, TE a aes 9 fa) 510 12 I 063 32 
Eriev hey. fen e. OLE. ck 8 fa) Syitl 50 I 184 58 
(eneseewere ae toch SL Ee), e's 15 30 1 879 396 31553 3890 
Greenestyg. 70 tay td. fhe brorte I I 68 I 157 2 
JENVTA SCOR Ge ates b PES aac 9 12 7970 209 Psat 184 
Monroe rrgptece® hy b- se} 13 19 T2034 371 2 234 370 
IIAP ATO te th. Et st Boch Ps 5 8 507 75 I 056 94 
Qnondagaly lit tasary tie’). oes. 7 im) 649 18 (374 30 
ONtAi Oo MeL oa: 13 35 2 302 253 4 705 222 
Onleausty. agro fs hee ws 9 31 I QOL 462 3 858 530 
yay sya HO 8 VE ae ea 5 as) 605 62 t 207 67 
Tompkins i197. enc 74k - 2 3 174 4 365 4 
Wi ANitleree SoA ces cc Snce  e ris 19 I 149 218 2 229 210 


The above shows a relative general infestation in Genesee, Liv- 
ingston, Monroe, Ontario and Orleans counties and on referring 
to data of earlier years, it will be noted that these are the counties 
frequently showing a heavier infestation than other wheat-growing 
sections. This is also true of Hessian fly and joint worms. 

There appears to be no adequate explanation for this difference, 
unless it be that wheat is more generally grown and consequently 
the delicate midges have less difficulty in finding suitable grain from 
season to season. The data in the above table as well as that for 
preceding years show a strikingly close correlation between the 
number of maggots and the number of poor grains of wheat. 

Available information indicates that the time of sowing, method 
of cultivation and contiguity of infested fields appear to have little 
influence upon the wheat midge, and while there is some range in 
varietal infestation, even this latter is not great. The harder, stiffer, 
bearded wheats seem to be relatively immune. It is noteworthy 
that a comparatively large yield is obtained from well-prepared, 
vigorous fields, apparently largely due to the fact that the grain 
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in such fields can meet the demands of the midges and in addition 
produce a crop rather than that the plants aetuelly outgrow the 
work of the pest. 

It therefore follows that rotation of crops is not likely to have a 
material effect upon infestation by wheat midge, at least in restricted 
localities. It is plainly indicated that the preparation of the soil to 
promote a vigorous growth is of importance in the production of a 
fairly good crop in spite of midge infestation. Furthermore, injury 
by this insect is most likely to be severe when climatic conditions 
favor the grain remaining soft and developing SON at heading 
or ripening time. 


Wheat Midge in Rye 


There is little information available respecting the work of this 
pest in rye, though European records indicate that this insect appar- 
ently shows a greater preference for rye than wheat and that it 
breeds also in quack grass. It was brought to notice in 1918 because 
of the excessive local abundance of the maggots and examinations 
made of badly infested fields indicated that a considerable per- 
centage of the crop had been destroyed by the pest. The limited 
time available before the ripening of the rye in 1918 prevented 
more than a very general survey of conditions. 

The small grain situation was given more attention in 1919 and 
a number of samples of rye heads were obtained from five of the 
more important rye-growing counties. The tabulation given below 
summarizes these data and indicates a more general and serious 
infestation than had hitherto been associated with rye in this 
country, since we have commonly considered the wheat midge as 
preeminently an enemy of wheat. 


Summary by counties, 1919 - 


Number 

County Localities Farms Heads Spikelets Maggots Grains poor 

(aN) 08d) SG eee 2 2 I4 470 18 571 38 
Colunubiat\. ear ks 6 8 64 2 046 338 I 736 385 
Rensselaer....... 3 3 Io 209 273) 261 53 
Saratoga siles. wus I I 6 178 909 116 80 
Schenectady..... 2 2) 21 750 I55 671 228 
A 5 RE A OREM ARR AN IIs 3 743 983 3.355 784 
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HESSIAN FLY 
Phytophaga destructor Say 


The Hessian fly is usually found in small numbers in most grain 
fields and occasionally it becomes exceedingly abundant and may 
then destroy a large portion to nearly the entire crop over extended 
areas. It depends more. than many other species upon favorable 
climatic conditions at the time the grain is developing and to a less 
extent in all probability upon the relative abundance of natural 
checks, especially parasites. Those desirous of detailed information 
in regard to this insect are referred to the author’s report for 1901, 
State Museum Bulletin 53, pages 705-30. 

The above conditions make it very desirable to keep watch upon 
this and associated insects. A Hessian fly survey was started in 
1917 in a small way by Prof. C. R. Crosby of Cornell University 
and the late W. R. McConnell of the United States Bureau of 
Entomology. The latter has been succeeded in this work by P. R. 
Meyers of the federal Hessian fly laboratory, Carlisle, Pa. These 
workers have kindly placed the data at our disposal. 

The information already secured has been of material benefit in 
making possible a somewhat accurate forecast of probabilities and 
as this information accumulates from year to year, the normal vari- 
ations under New York State conditions can be interpreted more 
successfully. 

The following brief tabulation summarizes conditions as they 
existed in 1917: 


Percentage of wheat straws infested with Hessian fly puparia, 1917 


Per cent 

stubble 

County Locality infested 
MePe W ohs  ME oa a s Sele rencew ay Abie Le vuite oe hd Deal y } dae 4 
[hy Ct) oe ea ee Wests Hetirtetta yh} ous bax is eee nias 4 
West Herrietta, south oo ey cas 4 
INI CATS We Mpirnes,'ince opens PASCUOR ELS ALE hi dads Goat Bs. dip ia ade) 2 
EDEMVOIGS 2 Man Le SOs RCTS Viet 2 
Rockports!s' mi. Sosy es eee. TbI9 2 
Gag ls at gee nena An id a ee PAVOT I HOUGH Ua v OLN wai a ay obi attnn weal Be 6 
Carlton: walrink ak. aaecie od. wh. gh 2 
MLSLOT POT Gye sete sR Nake se swe 8 
IR airtel nah ae ae RN, oe ERE CORES, SELON RS Dike e Susie Sue ws 4 


An idea of the amount of work involved, the number of localities 
visited and fields examined is given by the following tabulation 
which summarizes very briefly the Hessian fly conditions for 1918. 
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Percentage of wheat straws infested with Hessian fly puparia for 1918 
Per cent infestation 
No. No. fields ———— 


County localities examined Maximum Minimum Average 
Alleghany. tg ce iy eoit Vi oe tame is Ss I Ir 2 80i.0\.-0 ate eee Li. OF 
Cattarauaris i aianG. a i me ae Nae ered I 2 Ao OU . 86 
CAVA SA ION rene NaN omni LDPE 4 6 II 4 2:17 1.05 
Chautaugudal i020 3c OUP a 2 6 8 4 1.47 
COl iy On ees CCRC a Ree eer I 4 2) BO aa .42 
Cortland esa Sees LOE EIAs £0 en ty PRRs i 2 Atti gis ree oa 84 
UE oad eV Hea a Mires We el Gas ae I Ir 35337) eee LET 
Eire KOPN E SUN ORES COR ESE Se Lm dee 2 3 8 2.86 Te73 
emesee sty toil ci emis an in cleaners aaa 2 3 3523 iW LATS 
TAWIRESEO IIE SELENE RL ate SORES I 3 6.45 SN I.19 
IVE BATS OT ERS CIES UR nN gE eM eat an a A aa I ee 4 23 1.06 
Montgomery iti. SU a hee I 5 ies ir PURER es Vk ih .28 
MON TOG i te ot Rca TORE Laat Rosen aL 6 I4 8 2/33 1.78 
BSSAME hy Pek ER SETAE ORES LUM Bet a ae Ev ee a PAR SA Arne GR ay SAE eae Lie 
Namen. Coil ei anche angen iy Rae 3 5 4 247 TOF 
Oneida Pee edt): PEE OES ete 2 D> 6.06 2:94 2.57 
Onondaga wien cube nnn a eri nbhtes | ieedh, 3 A 12 2.80 AWG /e) 
Ofleans. see BOT Pe ye ae Ee ee one 29. 18 30 2.86 5-91 
PR ENSSELAET sige wl petri el sale Gre RNR ae Waa NR aa Be ee gal oy Me ea ne ane oe 
DCH wy lens evens le AN se eins, A ad eT OG a 2- BITE A 2.59 
[erak cor: IRA ney EEE CCM Hanh aCe DEG MUbaiata tea 5 5 6.67 3123 2.560 
Steuben pete Geen ee ele eap se soe I 6 Bi 71 2578 1 Wa § 
SULELOUIS ee cricentr Nets Teo ERM 0 UN slia uaa 4 23 4 TAS2 is 
Domi phere etsy lea Se A 0 fn 6 8 4 2.86 1.28 
Wier) coe ie at CEN RU eve Ea anc aR ORE 5 Il 8 2-22 2.07 
Wiestchiester ic fo Riche hac Ris ain eA ls Ce I I HN BOPP cere sity 1.75 
AWArgeveabhal Avie num IMR AS ONIN Jr ip 2 3 4 2.1338 182 
Ma TeSes shi bia el: sousoh yak gee iy Reeth ae 90.) 9 2 2 BZ ohy aes I.8t 


It will be seen by comparing the above data with those obtained 
in 1919, that there was a material increase in the abundance of this 
insect, particularly in Genesee, Livingston and Monroe counties. 


Percentage of wheat straws infested with Hessian fly puparia, 1919 


Infestation 
No. No. fields Max. Min. Average 
County localities examined No. No. ber cent 

Gaya pan fea Laie abana Alita Mayne Cm AEE he 8 8 18 I 9.39 
Cortland op (ahaa) Ce eke oe Mie ay 2 5 6 I 4.39 
H BDs ig <e HAIEUSA EH URES IY ot AREY Ee gE REL EIN OE 3 8 4 I 3.87 
Genesee (25. Lee Pear Seen 1) Se at tena I5 28 58 I C577, 
WeHensoirs fo Gey cata VEU A ADU Auta ico I I Ba Oe 4.00 
DAVIN SS HOM Elia ean oe Ee ea eo see ce It 19 44 I 5.91 
IMVONLOE so RO eae Cae aac eel hod 13 20 50 He 12.24 
ING 2a aaa A RNR OT EY ala AS 10 nae) 16 I 7.48 
Onondaga is sel ahe eae baa crea oI 6 8 18 I 7.83 
Gales’ oh Ya, Vie beara peti 5 ius NOM “anil cae VA ay kd al a 5 | a4 I 3.43 
COPICAS SE PAO oes UL ned ne reat 6 8 IA I 5.79 
SWE Os ae tle cere N eUaRE ECU AUN at Rae AN ahi aaa ae 3 6 3 2 Ze 

Chir HA cn NGG LI Mere EC rail Neale ee I 3 DNB ANANE Boe 20s) . 67 
(Orica mses esl oe ee aan oo a aaa 2 4 2 I 4.50 
Wea ane eM as GOs TaN eile Ua bats Came e Ma ah ae II 16 32 I 10.38 
DL wiigoront baled geen PUN ab OMS Liana ts eae HM Ee Aue en A to 6 I 2.98 
NESS Ser NG Se TEL NE ORM ERIM IRE aNU RRL Ba 8 13 A I 2.26 


Supplementary data were also obtained from a number of the 
less important grain-producing counties and these are given below. 


Hessian fly in wheat and barley; supplementary data, 1919 


Average 
No. fields No. straws per cent 
County examined examined infestation Grain 

Pra nibecan ie ernie ef ste a epee nels 7 175 .31 Spring wheat and barley 
Jeffetsony ics Reet ye Reed nbn. ene t 6 275 22.55 Spring wheat and barley 
Ontario seen earch ana a I 50 6 Winter wheat 
Orleans wer: Ghani AP as I 50 12 Barley 
AL OMP RATS Wa ee uel alle i cad ev aetna I 25 12 Winter wheat 
Stibawrence’s. eee iis tite ea awa 7 400 Whe) Spring wheat and barley 
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The figures of 1920 given below show a very material increase 
in the percentage infestation in all of the more important wheat- 
producing counties. 


Percentage of wheat straws infested with Hessian fly puparia, 1920 


Number of infestattons 


No. Average — fs — 

Localt- per otoo roto 19 20 to 29 over 20 

Counly ttes per cent per cent per cent per cent per cen 

PADDED Y Fos RAINE 6 ooo ce og 12 Of r2 it ey iba ers ae I 
Gavan Cee ks... ela as 3 6.67 2 LG TARR RUEVE yah ese c cg |e 
OGheautauqud? 08... . oe .o.. re 4.48 bah eae Share ny ia 1) Veta I 
G@iintorma. . eat vine I 2.60 Liha eeatevar t AK TU ahs he ET 
Wollanbia SSee). 2. RPK. 2 Cy Ae ps ne Ra De ohh esate 0S) iy EL 
PPOCSE SEN LS Roel: dic ES x 7 16233 3 3 I I 
PECL OC Re ne ERE A's cane Shepton mene 7 14.70 3 Bet ran he 2 
PSONERGE (NMEA Ss OR. 15 29.82 7 I ra) 13 
Re VAMP STON esto. Fh. (ead eyed 8 16.37 4 3 2 2 
POR TOC ie AAR, 2 MB ha 15 19.69 4 IO 7) 4 
Baiawara oie eae sie teh 9 AO OSU Seecyen apathetic eae 3 vial 
Onondagas 204. he. . Ree 8 24.85 S 5 2 I 
CITHE TION RorclS Fetes outed, T3 TO. LE 13 Il Bitte ae 
MTVIN SE seed EE eatin as wiphashd ¥ I BOs Opi ee ketal eae pa TM ye eta 8 
Pata iN cat cntAh as 9 37.62 2 5 5 1s 
PRensselaetic tt tec bit studehers « ' 3 12.98 2 UN er ye Mo Baa) 1 
SE Oe PERI SMeRE te 5 8.97 5 Se MAE Ah ee era. 
Mompkins a vee ek eee I 7.40 2 SUG PIG WOMI ad coved hake 
Via yierine rae hts y otc 15 19.25 3 4 6 2 


The average percentage of infestation for the State based on 246 samples is 16.11 —4/19. 


The data secured in 1921 summarized below show a marked 
reduction in the numbers of this insect and a correspondingly small 
probability of serious injury the coming season. 


Percentage of wheat straws infested with Hessian fly puparia 1921 


Number of infestations 


No. Average 
Locali- per 01090 rolo rg 20 to 29 Over 20 
County lies cent per cent ber cent per cent per cent 

Cayuga yy). uN). aed, 5 6.93 Say MED AAR CA RELA) KENTA aE, 
Hoos) hot aat on) GG eee Lo eee ies ane 4 9.97 3 I p a ee as 
Prieks.cetke.. 801. TOSSES. SF 7 8.23 5 D3 ae Ay eae oT oy WR 2 So Nd 
Raa Awa te ots Abe y 7 7.61 6 2 Tay Ghote os 
Livingstone, thie ed. Sek i? 4.29 23 Pld Fo ab oe MR OS 2 RBA 9 
1 WAS REACATE oh RE aed Rn rt BR 8 2.84 OP Lee O Magy Ar GMM RE oben tlh ete Od ame 
Nragata® (iis Sit ore 7 12:38 4 STi eee) ac eey Saree ay: 
[(e Siae yep To Ny tyra eee eT (aie Ast 13 TO AA OE ar Pei onaiaine oie 
Opleanseerit. Lats? AEE EVE: 3 10.67 Bt. Dike k Der Sere Ee 
{en Ge yy (a en OP ae ae 6 2.66 7 Le NL Rk Ce ee 
Tomprins irene). eerie! 3 12.44 pales Wes a T egasuee ae 
ASTER eats ichoe toca 4 6.40 3 BRA he ie ee cae a 
Wayne arty rc ieee) oe oat! Ts 9.36 7 3 Ey) Sehatiet: 
Wivoriinigne fees con nets 9 4.94 10 YER ss SARA Ass tahag ee ek 


A comparison of the average percentages of infestation for the 
counties of such data as are available from 1917 to 1921 goes far 
to show that there has been a progressive increase in the numbers 
of the pest from 1917 to 1920. Apparently this has been fol- 
lowed by a material decrease in 1921, as shown by the following 
tabulation : | 
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Comparison of average percentages of infestation by Hessian fly 


County IQI7 191g I9QIOQ 1920 ro2r 
Pag yooh s tists ee acd table dhade a eek eee: Rina) elaine at Rint UR i ep ae aaa Op E2iede alee: 
(Os a bhe-4: ener SNL a Gemellol Te ae nme MTG TBRYSE in aut L.05 9.39 6.67 6.93 
Charatarigiia ic aerscewiet on PM CU ir cM UME AR Sat Son ent nt b MAY iy Gabe a ge ALAS Shee 
Oa Few h ress MURURP ION IR LOR heave MINI So NRG A OER ee Ai Ne Rae OAC BUC RIAA A LSS RR ba oo 2.60%" eee 
Columbia ea ee ee ae a ae nde Wie BT Sera gil 10.72 9.97 
Cortland Me est, ee ie conta ener: are mane 84 47390, 0h Di ae oe ees 
NEG SS Ms EU TO re isis Sipe Rear GRE aL Here eR RE ae OY Ae Buen eave iscaena pas 161337) scree 
Dara (oh a are ait Et ENGI LAIN a labo. NUON a 4 regs BNO 14.79 8.23 
NZODESER Hee y aie Coes os Geis Way aan Ser ER AMM ta 6 EIR cae I.19 E577 29.82 7.61 
DAVIS H OT Me i) yap rete pl eee ganas a re 8/00 2 1.19 5.91 16:37 4.29 
NEOTEOR Se ee eas ee ee a Dieu AE eRe a 4 1.78 12.24 19.69 2.84 
ING Amara cele ayn eave re teas ie nee 2 T07 7.48 46.63 12.38 
Opeiada gers. < nines. a Bw aa ino etates edaen cee he alas 7.83 24.385: catenins 
MER TIO Soa ie RR eee Neal tere RCO CLs TR IMR BERG SR ce ieGia ae amc 3-43 IO.1L 4.01 
LO Fie ave) RM Ce RA aE OME RUBE aot Gp MRN MIE LeNGR URRY I) at, aan re SOM aR A Ses Wie LOVOT eee 
COSLEATIS Mem UU NV ON ay ede aaa aah PML S433 5.91 5.79 37.62 10.67 
Rensselaer ke c es lay Bir wacbe minnie (, BNO ee tng at Met AA A oa Ser ae en 12.08 enue! 
SENECA Ta. aes ne uth aie RMT ORA SOON NEE etry ar Sa she a Se BiG ON eee nates 8.97 2.66 
¢erov aah ed chalctrs Samia ed UBNVHD b eUairba ramyndies Lae wecaleria 4 1.28 4-50 7.46 12.44 
TIS GEE ee Th Ah Beha Ge VS UMM NCGS I SBN As ea A a a 6.40 
ACE go ean cen ge) WG IEMA HOA eG ARR ce eit AMAT Uc a 2.07 10.38 9.25 9.36 
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WHEAT JOINT WORMS 
Harmolita tritici Fitch: Harmolita vagimcola Doane 


The joint worms, particularly the wheat joint worm, H. tritici 
Fitch, have attracted little notice in recent years, though they occur 
in most wheat fields and occasionally become very abundant, in 
some instances causing nearly total destruction of the crop on 
account of the plants being unable to produce normal heads or 
because of the general breaking, lodging and consequent loss of the 
crop. In many cases both exert an appreciable influence. 

The work of the wheat joint worm, H. tritici Fitch, is indi- 
cated at thrashing time by the hard bits of straw containing larvae 
which appear in the grain instead of being carried over into the 
straw. An examination of such bits of straw, either in the field 
or after thrashing, shows knots, swellings and twistings within 
which may be found small, yellowish larvae about one-eighth of an 
inch long when full grown. These abnormal growths interrupt the 
flow of sap and as a consequence the affected plants produce short 
heads with comparatively few kernels and those developing are 
apt to be small and more or less shrivelled. 

The wheat sheath worm, H. vaginicola Doane, has very 
similar habits to the preceding except that the eggs are laid at the 
base of the leaf sheath just above one of the joints and as a conse- 
quence the walls of the infested sheath press upon the stem in such 
a way as to prevent the sap flowing readily and the plants therefore 
become stunted and produce only small, poorly developed heads or 
none at all, Infestation by this species is indicated by a peculiar 
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distortion of the leaf sheath and the adjacent stem. This insect is 
much less important in New York State than the wheat joint worm. 

A survey of wheat insects would be incomplete without taking 
into account the joint worms. Data in relation to these two insects 
were collected by Prof. C. R. Crosby of Cornell University in 
cooperation with the late W. R. McConnell of the Bureau of Ento- 
mology. The latter has been succeeded in this work by P. R. 
Meyers of the federal Hessian fly laboratory at Carlisle, Pa. The 
data have been kindly placed at our disposal by Professor Crosby 
and is summarized below, since it may be utilized in determining 
the probabilities of injury by these insects in subsequent years. 


Percentage of wheat straws infested with Harmolita (joint-worms) galls, 
August 1918 


Haymolita Harmolita 


County Place tritici vaginicola 
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eel ohn et: ee EA ee RE INIMEISO TM ate ei ene Bees RMS 28 I 4 
CAONEREE VETS «ae tse eit ed (ee AS ab a Be oe ames learns | Aa 12 4 
eee AON AP ee REP oT Bash PECAN oc oie Pek sand se abes 8 20 
CSEURREE Cotes wor figs ete RVIMORT tre here ae nce Te ee 32 8 
Livingstone wicks table cess * KVuervillGs.. .tphy itis Meer ck Claes aa ene hy ae A A 
Livingston FPP Rad . Avon and Geneseo........ Paths eid... GO Ay, 03... 
Oe OR Pe a | N@rmony. ay oesdy. sabe pa eas,. «5b Ae ei, Stee 
Ontario otyetn oettd ae ACENAMOGICUM), . ils tides bh oS LL od ale a0) TPL EAL 
Ontario sth cts soe sue A SCURIe. AN Gree Mee wide vot Wale th. te 3 2 
Orleansts): . ee hes BITTON BADIONL A Seelam. SCR PEI CETS . oe 4 4 
QrlGank. was. teak e a ts ue. « aie BasreiCenter.. water fo eee teas eye's Gudea 24 20 
Ofléans. Fifer) by 2. TN Marre Centerline 0 seek oles te es tds 16 8 
CARR te af ise. aah cign ba a RIGO S Lys Geh ceased cabales Web vat os § 
Orleanaaitt . 3G. 2. ATO. Wents. 25). PLC ee. A LS 7 SM ay 
Origango. 4s pa bedi 4 Ae PO t rele ak lees bo teh Wa sas cide, Soke ne ten a ie ee 
Oriesnbi, . TA OFA. TT Aiiéa RID. 12. AAT. Yaar Psi). Sai: 
OWIGANS oe ag one. Some... POT he Sieg Fakes aoe SAM ok 4 eS y ie nea 
TIC BTISh rate vate vn ate ons ayo wierd ake VN (2) (obs Ge FB aren Pe aeea iat MEA ee aE 8 al 4 4 
Schuyler. . RCRD A aan ACLOL Gs Mine acre iinie areal ol has Patel maatet 48 4 
SMU LGI rds orca pana tS apy Pe Uh oybelek. a SAR TES eae Be RONAN | Ne Teen Wet eRR 2, Sea Tb ies ae ont ae 
BCUIOOR: EM te tora tists csseran Nis esse Life) ie meter t bn saci Auclcterls HER cee teh el Shae ee oe 
PIENECHR Teles Sulit gale cratiins« OT eS Pe RE, JI Re A aks Fa ae TOW Pores ae. 
BOO EC reire itt cette ern eowpedia: nis PROTMUAUS Seles, wtien tet fusueme ils halls oe eos BO Ri in eats 
PR UNEAMATAE Vos. cx avd Se. Feist hee sa REMC Oe chee et Ue sf aa oe Cats ad digs Avie abe hae 
PRMD MEATNS Safe sys 5's 10. era aD ae ee fa tcl fe Sen SOBRE LAN SAP EO cee A ie EW Yea Serine rae 
PRO DTS OE Raha oki se steire Cayita (near in ee che me iat lcm, be SY iees cioate Wcer 
PVM DAOR IAAT RT| Siyhe tas. bic pie ciate sehr OTe y panic ene ul eel ere et eater tay cad ta ates 24 4 
WV VORIIMEER yen clan ete sie es alere Perry Genteray ant pio: sitels bite melee o ane eR ares, kia 
PVM SS OUEAUTAG? teen eet ral seven cen udomenish alt aH ON a wets Loris APRaN Ac Ia Wy Bugis ae Be 20 28 
VILES he ateete Wake cei eis eles ECON MSs se cits ace he tinue line ches les MAN sie een weeraies 
CHTETBOD 5), ciate A. «2 + we dteh os Bivange Diills oooh sie x yeht. de he ads des Bie Cot caWaicee ius 
GCMEISONEM eicre bree tims siaisne. 6. = EREPeSAt cas free Mette so a iheas oe vie ates Bei atest gee iy alan 
“is Ca) 1 A) Ee aE EE, Pn ee 4 Cer pre 0) Pa Dn PUREED. 59 is Ws 


Additional examinations, disclosing no infestation, were also 
made in the following counties, the numbers in parentheses indi- 
cating the number of localities: Alleghany (1), Cattaraugus (2), 
Chautauqua (4), Columbia (3), Cortland (2), Dutchess (9), Erie 
(3), Madison (3), Livingston (1), Montgomery (5), Nassau (5), 
Niagara (5), Oneida (1), Onondaga (4), Ontario (1), Orleans 
(9), Rensselaer (2), Seneca (2), Steuben (6), Suffolk (22), 
Tompkins (1), Westchester (1), Yates (1), Jefferson (3), St 
Lawrence (5), Franklin (5). 
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Percentage of wheat tillers infested wth Harmolita (joint-worm) galls 


1919 
ALL 
No HARMOLITA TRITICI HARMOLITA: VAGINICOLA. HAR- 
field. MOLITAS 
COUNTY cae 
amined | 
Max. | Min. | Aver. | Max. | Min. | Aver. icy oa 
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It will be noted by referring to the above tabulation that the 
heaviest infestations, as in the case of the Hessian fly and wheat 
midge, occur in the important wheat-producing counties, namely 
Genesee, Livingston, Monroe, Niagara, Ontario, Orleans . and 
Wayne. The same condition is shown in a general way at least in 
the tabulation for 1920, given below and also in the data secured 
the past season. 


Percentage of wheat tillers infested with Harmolita (joint-worm) galls 


1920 

_ ALL 

No HARMOLITA TRITICI HARMOLITA VAGINICOLA HAR- 
felde MOLITAS 
COUNTY pee 
amined 
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Percentage of wheat tillers infested with Harmolita (joint-worm) galls 


1921 

| ALL 

No HARMOLITA TRITICI HARMOLITA VAGINICOLA HAR- 
fields MOLITAS 

COUNTY eae 
amined bx ie 
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A summarized tabulation by counties for the four-year period, 
1918-21 inclusive, indicates a local abundance of the wheat joint 
worm for the first two years of the period and a considerable reduc- 
tion in its numbers for the last two years. 


Harmolita tritici infestation; summary by counties 


County 1918 I9IQ 1920 To2T 
0 % % % 
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The relative abundance of the wheat sheath worm appears to be 
governed by much the same conditions as those affecting the wheat 
joint worm and in the following summarized tabulation in relation 
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to H. vaginicola, it will be seen that the insect was more 
abundant during 1918 and 1919 than was the case in 1920 and 1921. 


Harmolita vaginicola infestation; summary by counties 


County Ios IOoIQ 1026 1921 
% % % % 
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Rotation of crops is considered one of the most effective checks 
upon both joint worms and is particularly advised in sections where 
data indicate that they are becoming somewhat abundant. Care 
should be taken in badly infested areas not to sow wheat close to 
fields in grain the preceding year; otherwise there may be consid- 
erable infestation as a result of migration. Both of these species 
winter in the stubble, consequently burning over the fields in fall 
or early spring is advisable so far as checking these insects is 
concerned. | 


CONFUSED, FLOUR BEETLE 
Tribolium confusum Duv. 


This is one of the commonest pests of cereals and the numerous 
cereal preparations, it having been recorded in addition as occurring 
in such varied materials as ginger, cayenne pepper, baking powder, 
orris root, snuff, slippery elm, peanuts, beans and various seeds. 
More recently it has been reported as a museum pest. 

There was in the spring of 1918, a call for information respect- 
ing the breeding possibilities of this species and in order to obtain 
some information along this line a series of breeding jars were 
started. These were simply four ounce glass jars in which were 
placed:a few beetles together with a level teaspoonful of flour, the 


bee ntact, 


1 Ent. News, 27: 234, 1916. 
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metal top being finely perforated to admit air. The following 
tabulation summarizes the data. 


Tribolium confusum, biological data 


————— | | ey 


———_—= | | | | — | —_ | —_ | — | | SS | | | | 


May 27 2 io 4 4 2 We sy : cf 
June 18 2 2 4 4 2 2 he Faisal ta ie 
July 6 2 |20-30 4 4 12 2 9 Meg irr eye 
16 2 40 4 4 25 2 10 2 igh 4 4 2 ‘ 
23 oy 40 4 Ae DAU ire sishs 7 2 BLS 4 ae 2 * 
Aug. 8 ae tetdegs.. Pies I ?24 5 ?Io 2 ?5 4 ?5 2 5 
17 6 ?20 4 I C240 ITS 200% om 2. 2 PS 4 ?5 2 ?5 
29 18 4 19 ? I 2 7 4 25 2 27 
Sept. 5 ais 4 18 I 17 2 ?7 9 ?7 5 ?7 
TA 20 4 18 23 17 3 ?6 9 ?7 6 ?6 
ar bio 4 22 I 18 3 ?6 8 ?7 7 ?5 
28 21 4 20 ah 18 3 26 8 ?7 7 ?5 
Octsru7 C17 4 16 16 9 2 9 ?5 7 23 
23 16 ?5 3 16 I 16 12 3 9 2 8 23 
Nov. 19 17 3 i. 16 II 2 9 rey 9 ?7 
Dec. Io 15 3 15 16 10 5 7 |10-12 9 3 
at 13 2 3 as ye II cs 7 |10-12 8 ?3 
1 Adult. 
2 Grub 


a Also two dead. 
b Also two dead. 
c Also one dead. 


Jars A, B, C and D were started May 27th, with 2, 4, 4 and 2 
adults respectively, and prior to the appearance of another gen- 
eration of adults, namely, July 16th, the living beetles were trans- 
ferred from A to jar E, from C to jar F and from D to jar G, 
and the records under these last three headings really belong with 
those for A, C and D respectively. It will be noted that a period 
of 81 days elapsed between the establishment of jar A and the 
appearance of a second generation of beetles, and in the case of 
jar C, this was extended to 93 days, while for jar D, the time was 
reduced to 72 days. These figures should be checked by those 
obtaining in jars E, F and G, probably more nearly normal, where 
the periods were respectively 59, 50 and 50 days. 

The earlier statements credit this insect with being able to com- 
plete its life cycle under favorable conditions in 36 days. The 
investigations of Professor Dean in Kansas led him to state that 
the life cycle in summer may be completed in only 35 days while 
with a temperature of 70 degrees from 98 to 105 days are neces- 
sary. Our data were obtained in a large room in a cool stone 
building, the summer temperatures being by no means excessive, 
while those in the cooler months rarely varied much from 70 
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degrees. The work of R. M. Chapman? shows that from 4o to 50 
days or even longer are required at temperatures ranging from 
about 73 to 84 degrees F., a considerable extension of the later 
developmental periods being due to differences in the food available. 

Our data show an extended adult existence, in Jar E it being 
at least 148 days and in jars F and G 217 days, with no indication 
that these are the maxima. It should also be noted that although 
the life cycle in our breeding jars was completed in from about 
50 to 90 days, there is no marked indication, except possibly in the 
case of jar G, of a second generation and this did not appear until 
into December or about 5 months after the first generation of 
larvae. 

This suggests periods of inactivity between generations and con- 
sequently estimates of the number of generations annually based 
upon the time required to complete the transformations are inac- 
curate because no allowance is made for this interval. This con- 
dition may easily exist and be obscured to a very considerable 
extent by apparently constant breeding, owing to the overlapping 
activities of different individuals. The increase in our breeding 
jars was less than anticipated. This may be explained in part by 
the limited amount of food and the probability that some of the 
smaller larvae were devoured. It is certain that dead beetles were 
dismembered and it was therefore practically impossible to account 
for all adults, unless there were repeated separations into smaller 
groups. The low rate of multiplication could not have been due 
entirely to the lack of food because after two and a half years the 
flour was still in a somewhat fair condition, though decidedly con- 
taminated, and this was true even in the jars containing the most 
insects. It is worthy of note that a living beetle was found in jar 
D and a living larva in jar F, November 24, 1920, about 30 months 
after the breeding was started. Nothing was alive in the other jars. 

The figures obtained by Mr Chapman? show that individual pairs 
during a period of 42 days may produce from seven to as many 
as 50 larvae, the normal probably being nearer the higher than the 
lower figure. He also attempted to determine the influence of 
nutrition in affecting the liability of infestation and came to the 
conclusion that the coarseness of the product was a more important 
factor, since the beetles could more readily penetrate flaky materials. 
He found that the percentage ratios between coarse and fine bran 


* Minn. State Ent. 17th Rep’t, 1918, p. 73-93. 
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material was 60 and 40 per cent respectively, examined every 48 
hours, though when the material was left for a period of 26 days, 
the ratios were 47 and 53 respectively, a nearly complete reversal 
of earlier conditions. The time from the hatching of eggs until the 
appearance of the first adult in Mr Chapman’s work was as fol- 
lows: middlings 37 days, sizings 39, low grade 38, tailings 38, 
bran 38, rye flour 39, barley flour 38, corn flour 40 and rice flour 
47 at approximately 78 degrees F. 

The confused flour beetle and several of its associates occur in 
such a variety of foods as to make control very difficult, particularly 
in situations where farinaceous materials are allowed to collect in 
crevices or inaccessible shelters. It is of first importance where 
practicable to eliminate nearby breeding places, since if this is not 
possible invasion of valued food products is almost certain to 
result, whether this be in a home or mill. 

The possibility of introducing infested material should not be 
overlooked. This is particularly likely to occur with cereals from 
infested grocery stores or mills and even the shipping of uncleaned 
flour sacks or other containers may produce the same result. It 
is very easy to destroy insects in the latter, according to Mr Chap- 
man by placing the empty sacks in an ordinary baker’s oven and 
raising the temperature to about 450 degrees F. for a period of 5 
minutes provided the sacks are not over three layers deep. They 
should be protected from scorching by being placed on pans or 
boards to keep them from coming in direct contact with the oven. 
The same treatment is effective in freeing boxes and other 
containers, 

Infested cereals in packages may have been invaded by the insects 
prior to being put up or the trouble may be due to a defective type 
of package or breaking of the container. Well-sealed packages of 
cereal can not become infested if the material is clean when packed. 

The experience of recent years has demonstrated the efficacy of 
killing these pests by the use of heat, a minimum temperature of 
120 degrees F. being necessary. This treatment is ordinarily safer 
and more satisfactory than fumigation with either hydrocyanic acid 
gas or carbon bisulphide, both very dangerous and with a limited 
efficiency, particularly in ordinary buildings which are far from 
gas tight. | 
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NOTES"ON' INSECTS 


The spring of 1921 was one of the earliest on record. On March 
2ist, blow flies, cluster flies and mosquitoes were out and trouble- 
some, the morning temperature being 78° F., and on the 27th ants 
(Prenolepis imparis Say) swarmed in the open at 
Nassau, this being an extremely early record according to Prof. 
W. M. Wheeler. 

Weather conditions were also reflected in the unusually early 
development of vegetation. American elms were in bloom at Nas- 
sau on March 27th, arbutus blossoms were found April 3d and on 
the 6th Carolina poplar catkins were falling rapidly. Apple leaves 
were about one-half of an inch long, pear buds nearly as long and 
Forsythia in bloom on the 7th and two days later a few sheltered 
plum trees were in bloom and many others showed the white petals 
in the bud. Shad bushes began to show white at this time and an 
unusually early one was in blossom, though the normal time is the 
second Sunday in May. 

Similar unusual conditions prevailed on Staten Island. William 
T. Davis states that white maples blossomed on New Dorp lane 
February 19th, and little blue butterfles ( Lycaena pseudar- 
giolus) had emerged from their chrysalids by March 28th. 
Most of the pear trees were in full bloom April 6th and on the gth 
some apple trees had commenced to flower. For a time develop- 
ments were from 3 to 4 weeks ahead of normal, though as the 
season advanced this became less marked and in early summer there 
was comparatively little divergence from the normal. 

Shade tree pests were somewhat numerous in 1921. White- 
marked tussock moth caterpillars (Hemerocampa leuco- 
stigma) were generally prevalent in the Buffalo area the latter 
part of June, partially stripping a few trees. Somewhat the same 
condition obtained on the western end of Long Island. A very few 
bag worms (Thyridopteryx ephemeraeformis ) 
were observed in the vicinity of New York City. At Cold Spring 
Harbor there was local and serious injury by the elm case bearer 
(Coleophora limosipennella) and where very ahun- 
dant, some had evidently dropped from the trees and attached -to 
nearby foliage of honey-suckle, dogwood and Forsythia, but without 
feeding. | 

Irregular blotch mines on the upper surface of sweet gale, 
Myrica gale, leaves were collected at Cold Spring Harbor, Long 
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Island, July 7, 1921 and produced the beautiful moth, Cameraria 
(Lithocolletes) picturatella Braun., and parasites, 
namely, Rhicnopeltoidea amsterdamensis Gir, and 
an Encyrtid, the insects being determined through the courtesy of 
Dr L. O. Howard, the moth by Mr Busck and the parasites by Mr 
Gahan. 

Oyster scale (Lepidosaphes ulmi) was somewhat abun- 
dant the last of June on soft maples at Kenmore, near Buffalo. The 
young at this time had mostly established themselves under well- 
developed scales, though a few were still crawling. The scale was 
also. somewhat numerous upon the smaller branches of elms at 
Forest Hills and in a few instances had caused an appreciable amount 
of injury. The infestation in this latter locality was also marked 
by the presence of the elm bark louse (Gossyparia spuria) 
on a few Scotch or English elms, though it was not observed upon 
the much more abundant American elms. Cottony maple scale 
(Pulvinaria vitis) was not very abundant in the Buffalo 
area or in the vicinity of New York City. Putnams scale ( As pi- 
diotus ancylus ) was numerous on a few soft maples at Ken- 
more in the environs of Buffalo, fairly encrusting small areas of the 
bark, though probably not seriously damaging the trees. 

A number of trees in Kenmore bore evidence the last of June of 
being injured by the bleeding tree maggot (Mycetobia diver- 
gens), and in several cases the slender, whitish larvae were 
actually observed in the exudate and close to the living tissues. 

Borers were somewhat abundant, though not particularly injurious, 
at Forest Hills, Long Island. Some of the trees were infested by 
elm borers (Saperda tridentata), they having entered the 
trunk at several places and also attacked the branches. The affected 
trees had a trunk diameter of about 6 inches and showed a consid- 
erable degree of vigor. Work of the leopard moth ( Zeuzera 
Ppytina) was also noted on a few trees in the near vicinity, 
though in no case was the injury severe. 

Wooly aphis (Schizoneura ulmi) appears to be gen- 
erally present upon elms in the vicinity of Forest Hills. There were 
a number of leaves upon trees here and there which had been 
deformed by the leaf inhabiting generations and many of the knotty 
enlargements caused by this insect were easily found. 

The spruce gall aphid (Chermes abietis ) was somewhat 
generally abundant on the western end of Long Island and in some 
localities caused material injury. Infestations were also noted in 
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Buffalo and vicinity and here likewise there was evidence of material 
injury. | 

The lightning leaf hopper (Ormenis pruinosa’) was 
observed in small numbers on Forsythia near Cold Spring Harbor. 
It was also received from a number of localities in the State and 
appears to have been unusually abundant. Ordinarily it can not be 
considered as particularly injurious. 

The spring of 1920 was cold, wet and therefore unusually favorable 
for root maggots and as a consequence there was considerable dam- 
age by both cabbage and onion maggots. | 

The taking of the large southern, rare moth, Thysania zen- 
obia Cram., at Rochester, September 26, 1919 by Richard 
Lohrmann is worthy of special mention. 

Notes concerning some of the more important or interesting species 
are given below. : 


FRUIT TREE INSECTS 

Rose leaf beetle (Nodonota puncticollis Say). This 
is one of the smaller, common leaf-feeding beetles greatly resembling 
in general appearance the more active “ flea beetles” and only occa- 
sionally comes to notice on account of somewhat marked injuries. 
It occurs generally throughout New York State during June and 
July and is recorded as common on roses, blackberry, raspberry and 
red clover. Some years ago Dr W. E. Britton, state entomologist 
of Connecticut, recorded injuries by this species to the foliage of 
Japanese chestnut trees. 

This beetle was evidently unusually abundant in the State last 
year and in some cases at least spread from its more common food 
plants to others, since the special field assistant of the Dutchess 
county farm bureau, O. C. Plunkett, reported finding it working on 
the fruit of young apples June 19, 1920, and in one case the injury 
amounted to 10 or 20 per cent of the fruit. The affected apples 
had irregularly eaten areas, the epidermis being entirely devoured 
and the pulp exposed. The damage was so serious that the apples 
would certainly have been badly distorted if they had not dropped 
before they were half grown. The same species on apples was 
received June 19th from F. L. Pelton, Potsdam. 

Injury similar to the above was observed in the vicinity of Cham- 
bersburg, Pa., by J. R. Stear (Jour. Econ. Ent. 13 :433, 1920). 

Outbreaks of this character are probably conditioned to a consid- 
erable extent upon the occurrence of other food plants near apple 
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trees, though Mr Plunkett stated that he was unable to find anything 
of the kind in the orchard coming under his observation. An early 
and thorough application of arsenate of lead would doubtless check 
the pest before serious injury was caused. 

Apple and thorn skeletonizer (Hemerophila pariana 
Clerck). This European insect had become well established in 
Westchester and Rockland counties in 1917 and has continued to 
maintain itself in fair to rather large numbers, and in 1921 attracted 
considerable notice because of its unusual abundance. 

The damage by this pest has been very severe, according to 
G. M. Codding of the F. A. Bartlett Tree Expert Co., in the southern 
part of Westchester county. This territory included New Rochelle, 
through Quaker Ridge and White Plains where literally hundreds 
of trees have been entirely defoliated and many others severely 
affected. ‘There has been damage along the Hudson river as far 
north as Ossining; north of Mamaroneck, and also in Tjuckahoe, 
entire orchards have been stripped. Mr Codding, writing under date 
of October 3d, stated that he has observed larvae working since 
early in the season. Up to the present, he adds, the outbreak appears 
to have been generally severe throughout the southern part of West- 
chester county, while last year, with the exception of Dobbs Ferry 
and Hastings, there was little real injury. F. A. Bartlett observed 
serious injury in Mount Kisco and vicinity and particularly in adja- 
cent -Connecticut areas. 

J. G. Curtis, manager of the Westchester farm bureau, stated 
that there was comparatively little injury by the thorn skeletonizer 
in the Tarrytown section as compared with 2 years ago. He is of 
the opinion that it is being controlled by more thorough spraying. 
He adds that the work of this pest was noticeable in a few orchards 
and on roadside trees in the vicinity of Rye and Port Chester. 

P. L. Huested of Blauvelt states that the pest is somewhat more 
abundant than in previous years and that he is certain its range has 
been greatly extended. He has noted the insect from Nyack to 
Chester, a distance of about 45 miles. 

The developments of the past season clearly established the 
occurrence of three and possibly of four generations in one season, 
in the opinion of Henry Bird who has been following the develop- 
ments of the insect rather closely. 

This pest skeletonizes apple leaves in much the same way as the 
well-known canker worms, except that the latter more generally 
devour all the tissues of nearly every leaf, whereas the small green- 
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ish caterpillars of this insect confine their attack to portions of many 
leaves (frequently practically all the leaves on a tree may be eaten 
in this manner), feeding near the center under a slight web and 
extending upward and outward to include most of the tip of the 
leaf. Areas on each side of the basal portion of the leaf are fre- 
quently left untouched, and not uncommonly the margins to the 
width of one-half of an inch or so are turned over. There is no 
webbing together and inclosing leaves in masses as does the fall 
web worm or, to a less extent, the brown tail moth caterpillars. Both 
of these last named species produce moderately firm to firm webs, 
which inclose the leaves, something never done by the apple and 
thorn skeletonizer. 

The observations of Henry Bird, of Rye, showed that this insect 
was abundant on May 23d and in about the same numbers as the 
preceding fall, at which time the moths were unusually numerous. 
On June 12th he estimated that there might have been 10,000 larvae 
at work upon a moderate sized apple tree and yet the tree was not 
injured to any material extent, though the foliage had become some- 
what thinned. He states that by September 8th the fourth larval 
brood were very generally spinning their cocoons, although there was 
considerable overlapping and moths from the previous generation 
were still to be seen depositing eggs. He adds that the moths are 
actively on the wing after 3 o’clock in the afternoon and have a 
characteristic swinging flight. He states that last year the brood 
appearing the latter half of September was the most conspicuous, 
whereas the past season the indications are that it was quite negli- 
gible. On October 7th he found a very few full-grown larvae on 
new foliage under conditions indicating that they might represent 
a partial fifth brood. 

Mr Bird noted a marked, though unaccountable falling off in the 
numbers of the insects as the season advanced. He states that all 
kinds of insectivorous birds destroy the larvae, though it seems 
unlikely that they would act as a drastic check. He observed para- 
sitism in the first brood only and this was Jess than 3 per cent in 
1000 newly spun cocoons. The indications in early October were 
to the effect that fewer adults would go into hibernation than was 
the case last year. : 

A general account of this insect was published as Cornell Exten- 
sion Bulletin No. 27 in February 1918 and a more detailed one 
appears in the Report of the Entomologist for 1917, New York 
State Museum Bulletin No. 202, pages 33-39. Both of these con- 
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tain illustrations of the various stages and of the more characteristic 
types of injury. 

_ There is no question but what thorough and timely spraying with 
a poison such as arsenate of lead will destroy the caterpillars and, 
owing to their feeding almost entirely upon the upper surface of 
the leaves, a general application to all trees on which the pest can 
subsist would mean its early control and practical elimination so far 
as material damage is concerned. Owing to the development of 
several broods each season, it is perhaps unnecessary to state that 
it is by all means advisable to destroy the earlier generations. The 
usual spraying schedule advocated for commercial orchards ought 
to prevent serious injury by this insect, excepting possibly in 
restricted areas where the skeletonizer might be excessively 
abundant. 

Dock false worm (Ametastegia glabrata Fall.). 
Small numbers of the greenish larva of this sawfly were found in 
October 1915, boring cylindrical holes with a diameter of about 2 
mm, straight into the sides of Baldwin apples in the orchard of J. 
A. Talbot, Spencerport. The percentage of fruit affected in this 
manner was infinitesimal and the damage, so far as observed, was 
limited to one portion of the orchard where a small amount of poly- 
gonum or dock was growing at the base of the trees or in nearby 
uncultivated areas. The insect in this particular case was of no 
great importance though the injury is worthy of record in connec- 
tion with its identification. ‘This species has been noticed in some 
detail by E. J. Newcomer,’ and an illustration of recent work by 
the larva is given on plate 11 of Museum Bulletin 186. 

Tree crickets (Oecanthus sp.) and canker. A striking 
instance of the connection between tree crickets and apple canker 
was brought to our attention by H. W. Fitch, assistant farm bureau 
manager of Albany county. A number of young apple trees on the 
farm of L. L. Jones, Feura Bush, were examined April 22, 1920, 
and considerable injury was found on 15-year old apple trees 
resulting from oviposition by this insect and the frequently accom- 
panying inoculation by canker spores. A few of the trees were so 
badly affected that many of the characteristic oval areas on the 
bark were to be found within 3 inches of one another. This injury 
is most easily recognized by the irregular, circular or oval dead area, 
generally with a minute circular puncture about one-sixteenth of 
an inch in diameter, near the center. These areas vary in diameter 
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from one-half to 11% inches, the larger ones usually being oval. 
The boundary between living and dead tissues is marked by one 
or more rather distinct cracks, and on cutting away the surface 
tissues it will be found that the underlying soft bark has been 
killed. | 

There was also some injury due to the oviposition of the Buffalo 
tree hopper, Ceresa bubalus Fabr., though there was dis- 
tinctly less damage and the scars were due solely or almost so to 
mechanical injury. 

Investigations (N. Y. Agric. Ex. Sta. Tech. Bul. 50, 1916) by 
W. O. Gloyer and B. B. Fulton demonstrate the connection between 
tree crickets and this type of injury, and their studies have shown 
that clean culture and the use of arsenical sprays as for codling 
moth appear to give satisfactory control. It might be added that 
the growing of raspberry bushes among apple trees, as practiced 
by Mr Jones and others, seems to be particularly favorable to the 
existence of tree crickets and the combination on this account is 
considered undesirable. 


GRASS AND GRAIN INSECTS 

Army worm (Heliophila unipuncta MHaw.). The 
army worm has appeared in a new role for New York State, since 
partly grown caterpillars about three-fourths of an inch long were 
found in April 1919 hibernating in corn stalks near Ballston, Sara- 
toga county, and at Indian Fields, Albany county, April 22, 1920. 
This is a new record for the State and is of particular interest in 
view of the statements published by Mr Vickery? relative to the 
tropical or subtropical origin of the species and his belief that it 
was problematical if it would survive a mild winter so far north on 
the Atlantic coast as the city of Washington. The winter of 1919 
was exceptionally mild and this may have been the reason why the 
larvae survived though it should be remembered that corn fields in 
New York State have never been examined so carefully as they 
have since the discovery of the European corn borer at Scotia, 
N. Y. The winter of 1919-20 was exceptionally cold with a large 
amount of snow from fall to spring. The latter presumably 
favored successful hibernation. It is well known that the army 
worm occurs annually here and there in the State and this, taken 
in connection with its known survival of the winters of 1918-19 
and 1919-20 leads us to believe that it may withstand the rigors of 


*1915, Economic Ent. Jour., 8:390. 


NEW YORK STATE MUSEUM 69 


our climate, at least when conditions are somewhat favorable. The 
wintering caterpillars were found in soft or punky corn stalks and 
had evidently entered for shelter. They were about three-fourths 
of an inch long and though usually distinctly striped, presented a 
somewhat general resemblance to the larvae of the European corn 
borer. 

Army worm caterpillars were reported as somewhat abundant to 
extremely numerous early in August 1919, especially in the Mohawk 
valley west to Rome. They were so numerous in some fields as to 
threaten considerable injury unless they were destroyed by the use 
of a poisoned bait. In one case they ruined 11 acres of oats. Many 
of the caterpillars established themselves at the base of the leaves, 
remaining there some days; in such places they would not be likely 
to find the poison bait before considerable damage had been caused. 

June beetles (Lachnosterna sp.). May or June beetles 
were somewhat abundant in southern Rensselaer and northern 
Columbia counties. According to statements by B. D. Van Buren 
made June 10, 1920, his red raspberries were seriously injured; 
many of the leaves of the bushes were eaten off and in some cases 
the blossoms also, though not infrequently the blossoms were left 
after most of the leaves had fallen. He estimates his loss from these 
pests at from $50 to $75 and states that black cap raspberries and 
purple cane raspberries nearby were not injured by the beetles. 
He also noted that the work was almost entirely on foliage 2 feet 
above the ground or higher and that the lower leaves of the plants 
were practically free from attack. 

Wireworms. These are the yellowish, hard, cylindrical larvae 
sometimes found in numbers in sodland or recently turned grass. 
They occasionally cause serious injury to young corn and potatoes 
and may be easily distinguished from the myriapods sometimes 
incorrectly called wireworms, by the yellowish color and the pres- 
ence of but three pairs of legs at the anterior extremity of the 
body, whereas the millipedes are usually brown or dark brown and 
invariably have series of legs along the entire under surface of the 
body. 

Specimens of the wheat wireworm, Agriotes mancus Say, 
were received under date of July 7, 1920, from James Pringle, 
acting county agricultural agent, Jamestown, accompanied by the 
statement that they were injuring corn and, judging from the 
specimens sent, the infestation was probably somewhat serious. 

Examples of this species were also submitted for identification 
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July 17, 1920, by H. W. Fitch, assistant manager of the Albany 
county farm bureau. He stated that these pests had seriously dam- 
aged one corn field of 5 acres, destroying another of about one-third 
of an acre and causing a 50 per cent loss on another I1-acre farm, | 
all in the vicinity of Albany. The pests were so numerous on the 
farm of Charles Adams at Berne as to destroy all the plants for 
several rods and the owner stated that the plants might be killed 
overnight. Specimens submitted for examination showed the work 
of the wireworms at the very base of the plant and the destruction 
overnight, as mentioned above, could be caused by these insects 
only through practically destroying the bulb and thus causing the 
upper part of the plant to shrivel from lack of nourishment. 

Another species of wireworm, Drasterius elegans 
Fabr., was submitted for identification by Mr Fitch May 2oth, 
accompanied by the statement that two to three or four were at 
work upon recently set cabbage plants on the outskirts of Albany. 
An examination of the infested field showed that comparatively few 
plants were affected and that most of the damage was restricted to 
a lighter ridge. The owner, John Lawton, stated that this ground 
had been in continuous cultivation for some 16 years, two and 
three crops being obtained annually and that at no time was it 
allowed to become weedy. ‘There appeared to be nothing in the 
way of manurial applications which would tend to increase the 
infestation and in view of the fact that such reports had been 
received from this general area from year to year, it appears prob- 
able that this and perhaps other wireworms may successfully main- 
tain themselves in land under continuous cultivation, although these 
insects are commonly regarded as grass-feeding pests, only occasion- 
ally present in cultivated soil. This is further supported by the 
statement of Mr Lawton to the effect that dock plants were very 
likely to have a number of wireworms about their roots. 

Mr Lawton added that ordinarily there was not serious injury 
and that the damage was particularly great in cold wet springs 
when the development of the plants was slow. It was his opinion, 
furthermore, that good cultivation was one of the best methods of 
enabling the young plants to outgrow injuries by these pests. It - 
was suggested in case the injury was sufficient to justify the pre- 
caution, that it might be well to forestall damage by providing the 
wireworms with some cheap, relatively valueless food, such as a row 
or two of oats or rye between the transplants and located so that 
this temporary crop could be up-rooted with a horse-drawn 
implement. 
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There are no very satisfactory methods of preventing injury by 
wireworms aside from avoiding the planting of susceptible crops 
such as corn and potatoes upon badly infested and recently turned 
sod. Even this, in view of the statements of Mr Lawton, is a meas- 
ure of limited application. Peas and buckwheat are relatively 
immune and may sometimes be sown advantageously in badly 
infested ground. Deep and thorough cultivation of the soil in 
late July or August will break open the pupal cells and destroy the 
pupae and recently transformed adults, thus reducing the number 
of beetles the following spring. Plowing late in the fall is of little 
value in destroying wireworms. 

Poisoned baits of various kinds destroy numbers of the parent 
insects, the familiar brown “ snapping beetles” and “ click beetles,” 
and it is possible that the use of poisoned baits would result in 
keeping these pests well controlled, even in areas where they are 
unusually troublesome, as for example in the immediate vicinity of 
Albany. 

Stalk borer (Papaipema nitela Guen.). The stalk 
borer, like other pests of corn, received special attention during the 
summer of 1919 and as a consequence an unusually large number 
of reports accompanied by specimens were received. The partly 
grown stalk borer is easily distinguished from all other corn-boring 
insects by the characteristic caterpillar one-half to three-fourths of 
an inch long and strongly marked with purplish brown and five 
white stripes, one down the middle of the back and two on each 
side, the latter wanting near the middle of the body due to the 
blotchlike extension of the purplish brown. This gives the active 
moving caterpillar the appearance of having been injured. 

There is an older larger stage which has received comparatively 
little attention, possibly because of uncertainty regarding its identity. 
It is distinctly lighter than the younger stages and usually has no 
well-defined blotch on the anterior abdominal segments. A detailed 
description of this stage is given below: 

Larva. Length 2.5 cm. Head, thoracic shield and suranal plate 
mostly pale yellowish, the thoracic and abdominal segments reddish 
or yellowish red and with distinct median and sublateral whitish 
stripes and a well-defined broad, white lateral stripe on the first, 
second and the anterior portion of the third thoracic segment. 

Mouth-parts dark brownish, the anterior margin and the teeth 
of the mandibles nearly black. Five ocelli in a semicircle, the four 
‘posterior in a black or dark brown area which is continued indis- 


tinctly to form a broad, darkish stripe resting upon the lateral 
margin of the thoracic shield and a portion of the segment just 


72 REPORT OF THE STATE ENTOMOLOGIST 1921 


below. Second and third thoracic segments with anterior, narrowly 
linear submedian tubercles and broader submedian posterior tuber- 
cles, the latter somewhat expanded laterally. Near the middle of the 
segment and just below the sublateral white line there is an irregu- 
larly oval large tubercle with a roughly triangular one a little pos- 
terior and ventral and a smaller, slightly anterior and ventral. 
There is a circular, moderately large tubercle on the base of the 
true legs. Abdominal segments with the anterior, submedian 
tubercles relatively much larger, irregular and extending nearly 
across the brownish or reddish submedian stripes. The posterior 
submedian tubercles a little more lateral and much smaller than the 
anterior pair. Around the spiracle there is a dorsal, a posterior and 
a ventral tubercle, all rather large and irregular and a much smaller 
anterior tubercle, all but the ventral being more or less fused on 
the second and third abdominal segments. The ninth abdominal 
segment with an irregular, somewhat illy defined chitinous area, 
somewhat emarginate mesially, covering the posterior two-thirds 
of the dorsum of the segment and joined by a slender extension to 
a broadly oval, lateral tubercle. Suranal plate covering most of the 
segment and in well-marked specimens with the lateral angles more 
or less fuscous. True legs mostly dark brown or black, prolegs 
unicolorous except that the row of hooks is more or less fuscous. 


This older stage of the stalk borer was found repeatedly during 
July in corn, working in a manner very suggestive of European 
corn borer though the burrow was usually larger and the borer 
itself markedly distinct. 

The stalk borer occurs in a number of thick-stalked plants, 
specially potatoes, tomatoes and dahlias. It is a local pest and its 
operations are mostly confined to the outer rows in cultivated fields 
or to those weedy the preceding season. Clean and thorough culti- 
vation is a most effective control measure. The cutting and crush- 
ing or burning of wilting tips is also of service. 

Lined corn borer (Hadena fractilinea-Grote). The 
yellowish, dull reddish-brown striped, rather slender caterpillars 
about 1 inch long, may work in early June in the heart of young 
corn, tunnelling the stalks and giving evidence of their presence 
by the irregular holes near the base of the leaves and the wilting of 
the earlier injured plants. The work of this pest is very similar to 
that of young stalk borers, though the striking blotchy markings 
of the latter make it very easy to distinguish between the two. The 
caterpillar of the lined stalk borer presents a superficial resemblance, 
size and all, to the recently introduced European corn borer though 
it can be easily distinguished therefrom by the practical absence of 
brown spots, really chitinized or horny tubercles, and the fact that 
usually it works only in young corn, generally in early June. 
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The lined corn borer appeared up to 1919 to have been a com- 
paratively rare insect in New York. It was first recognized in the 
State in 1913 on account of injury caused at Stone Ridge, Ulster 
county, and last summer because of its work in a corn field near 
Chenango Bridge, Broome county. In this latter instance more 
than half of the corn appeared to be infested with the pest. | 

The extraordinary interest in corn borers in 1919 resulted in 
bringing this pest to light in many localities and in practically every 
instance its operations were confined to young corn usually less than 
5 inches high which had been planted on recently turned sod. 
Complaints of injury accompanied by specimens were received from 
various places in Albany, Columbia, Dutchess, Onondaga, Rensse- 
laer and Saratoga counties, in some instances enough corn being 
injured as to necessitate replanting. One farmer estimated that 
one-third of his corn had been destroyed. The caterpillars evidently 
migrate along the row to some extent, since here and there most 
of the plants for a distance of several feet were infested or had 
been destroyed and in several instances the borers were found upon 
the leaves, head downward, evidently about to enter the growing 
center of the young plant. Infestation is most easily recognized 
by the irregularly eaten area near the base of the leaves and a 
central hole, sometimes filled by the borer, leading to the tender 
young growth. Older injury or more serious damage is indicated 
by wilting. 

Comparatively little is known regarding the life history and habits 
of the lined corn borer. The moths appear the latter half of July 
or in early August. It is probable that the partly grown caterpillars 
winter in the sod much as do those of a number of other noctuids, 
as well as the frequently associated grass webworms. When the 
presumably natural food, grass, is destroyed they are compelled to 
turn to whatever may be at hand and consequently seriously injure 
corn. Their work is limited as mentioned above to plants 2 to 4 
inches high or thereabout, therefore replanted corn or late planted 
corn is very likely to escape injury, the latter partly because of the 
more favorable weather making it possible for the plant largely to 
outgrow the ravages of this pest. The somewhat general prevalence 
of the lined corn borer, even if not heretofore suspected, is another 
reason for being careful about planting corn upon recently turned 
sod land. 

Hadena dubitans Walk. There are a considerable series of cut 
worms, a few of which have become well known on account of 
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frequent and serious injury to garden and field crops. The larvae of 
this comparatively unknown form were received May 28, 1910, 
from William Russell of Ballston who stated that they appeared to 
be feeding on the grasses or weeds in the corn hills though they, 
were not found in corn. Another lot was forwarded June 18th 
from Harry C. Morse, county agricultural agent, Gloversville, 
accompanied by the statement that they were eating the corn off 
at the surface of the ground and that a considerable number of the 
pests were found under sod which had not rotted. There were in 
this sending a few specimens of a more common cut worm though 
most of them were dubitans larvae. 

These larvae or cutworms differed so much from the better 
known pests that at first they were supposed to be a species of 
Gortyna, possibly the hop vine borer. The rearing of moths July 
t4th established the true identity of these peculiar larvae which are 
described below: 


Larva. Length when at rest 3 cm. Head and thoracic shield 
light brown to black, body a shining fuscous yellow or dull purplish, 
stout with rather coarse setae having a length one-third the width 
of the body. The submedian tubercles on the thoracic segments, 
both the anterior and posterior pair, are more or less coalescent. 
The anterior fold bears two transverse, slender, nearly approximate 
tubercles while on the posterior fold there are submedian groups 
of two large ovate tubercles one just laterad of the other. An 
annulation between the two segments bears rudimentary tubercles 
much like those of the anterior fold. Sublaterally on the major fold 
there is a large circular tubercle, just below that a smaller tubercle 
and just below the spiracular line there are two large, subcircular 
tubercles, one almost behind the other, and just below the anterior 
and larger of the two there is a smaller circular tubercle. The sub- 
median tubercles on the anterior fold of the abdominal segments are 
separated by a distance decidedly greater than the diameter of the 
tubercle, those on the posterior fold with the inner margin laterad 
or nearly so of the lateral margin of the tubercle on the anterior 
fold. A large, unisetose tubercle occurs just above the spiracle, a 
minor one a little anterior and slightly above the spiracle, a medium- 
sized one posterior of the spiracle and directly ventrad of the 
spiracle is a large, unisetose tubercle. The submedian tubercles on 
the posterior fold of the eleventh body segment are separated from 
each other by a distance less than their transverse diameter. Sur- 
anal plate large, the anterior margin slightly excavated, the lateral 
margins rounded to a somewhat pronounced lateral angle. Ven- 
trally, there is also a moderately large, unisetose tubercle at or near 
the base of each leg. 


Spindle worm (Achatodes zeae Harr.). A great interest 
in corn insects the past season has led to a closer scrutiny of corn 
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fields than ever before and one consequence was a report from F. 
D, Condeman, Waterville, under date of June 9, 1919, to the effect 
that caterpillars of this insect infested about 5 per cent of the plants 
in his corn field. An examination of the affected corn disclosed 
feeding at the base very suggestive of grass webworms. The small 
caterpillars apparently eat a little hole below the surface of the 
corn and in that way produce an unthrifty condition. 

This insect has also been recorded from dahlia and is known as 
an inhabitant of tender elder shoots, the infested tips hanging 
because the interior is gnawed away until only the thin bark 
remains. Apparently elder is the preferred food plant, and if this 
is correct it is obvious that injury in corn fields must either be 
limited to the margins near wild growth or to fields which have been 
indifferently cultivated and are therefore infested with thick- 
stemmed plants which would prove attractive to the moths when 
ovipositing. 

The general interest in corn insects and the desirability of posi- 
tively recognizing various borers have led us to prepare the follow- 
ing detailed description : 


Larva, half grown, length, 15 to 18 mm. Head mostly yellowish 
orange, the body yellowish white, with broad, broken submedian 
and lateral purplish brown stripes and between a narrow broken 
purplish brown longitudinal line. Below the lateral stripe there is 
a narrower broken line, obsolete on the thoracic segments, and ven- 
trad of that, namely on the base of the true and prolegs, a broader 
broken line subobsolete anteriorly, and on the leg-bearing abdominal 
segments extending to include most of the prolegs and the ventral 
area between. 

The quadrate portions of the submedian broken dark bands of the 
abdominal segments bear near the anterior mesial fourth a circular 
unisetose tubercle and near the posterior lateral angle a similar 
tubercle. There is a similar tubercle just above the spiracle, a small 
one a little above and anterior, a larger one almost directly posterior 
and a smaller one ventrad. There is a somewhat oval, unise- 
tose tubercle at the base of the prolegs or in the corresponding 
position on the legless abdominal segments. The eighth abdominal 
segment has four large, oval, unisetose, nearly equidistant submedian 
tubercles, two on the anterior and two on the posterior margin of 
the segment, this arrangement contrasting strongly with the normal 
arrangement on the seventh and other abdominal segments. On the 
ninth abdominal segment there is a submedian pair of narrowly 
oval, unisetose tubercles, a sublateral, circular, unisetose tubercle 
and close to it and a little ventrad and caudad a narrowly oval 
setose tubercle with an oval lateral one farther ventrad. Suranal 
plate a dark reddish brown, covering the entire segment and near 
the middle with a pair of submedian setae and along the lateral edge 
a series of sparse somewhat irregularly placed long setae. | 
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Green clover worm (Plathypena scabra Fab.). There 
was an unprecedented outbreak of this insect in New York State in 
IQIQ, it causing general and somewhat serious injury to bean foliage 
in midsummer. Observations and reports indicate general injury 
not only in this State but also in Massachusetts and Connecticut 
and apparently much more serious damage in North Carolina and 
Virginia. This insect is a recognized enemy of clover and alfalfa, 
the turning to beans being unusual. 

The light-green, white-striped caterpillars are only 1% inches in 
length when full grown. They eat irregular holes in the foliage 
and when numerous may reduce the plants to loosely webbed masses 
of skeletonized leaves. They have a peculiar semilooping motion 
due to the fact that there are only four pairs of prolegs or body 
legs; they thus approach the condition found in the well-known 
looping canker worms or measuring worms and their allies. The 
caterpillars wriggle rapidly and usually drop to the ground when 
disturbed. The development is very rapid and within 10 days the 
outbreak may be at its height, the decline beginning in about 2 
weeks. 

Dusting or spraying is the most effective method of checking this 
insect. Owing to its rapid development, as mentioned above, the 
poison should be applied very promptly and preferably before there 
has been material injury. Experiments conducted in North 
Carolina show that powdered arsenate of lead, used at the rate of 
I pound to 8 pounds of lime, killed the caterpillars and did not 
injure the plants. 

Leather-jackets (Pedecia albivitta Walk.). A number 
of the yellowish slaty gray maggots of this crane fly were received 
under date of June Io, 1919, from H. G. Chapin, county agricul- 
tural agent, Watkins, accompanied by the statement that they were 
found in large numbers in an oat field near a small brook, and 
directions for control measures were requested. The probabilities 
are that an appreciable amount of damage was being caused though 
nothing further was learned regarding the case. We are indebted 
to Prof. C. P. Alexander of the Illinois state laboratory of natural 
history for the specific identification. 

The larvae varied in length from 2.8 to 4 cm and in diameter from 
4 to 5 mm, the larger size being most prevalent. The following 
description presents characters of the nearly full-grown maggots. 

Larva. Length 4 cm. Diameter .5 cm. Color a yellowish slaty 


gray. Segmentation rather distinct. Head indeterminate. Antennae 
long, slender, narrowly conical, somewhat curved, with a length 
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about 3 mm. and apically with about ten rather long, radiating 
hairs. Mouth structures apparently represented by six long, biar- 
ticulate fleshy processes. First segment small, the second moder- 
ately large and with a suggestion of a rounded ventral sclerite, the 
third to sixth segments with distinct prolegs on the ventral surface. 
The other segments apodous, the posterior extremity broadly 
rounded. 
SHADE TREE INSECTS 

Elm ribbed cocoon-maker (Bucculatrix_ species, not 
ulmella Zell.). Larvae and pseudococoons of this species, kindly 
passed upon by Mr Busck through the courtesy of Doctor How- 
ard, were received under date of July 8, 1919, from John Dunbar, 
assistant superintendent of parks, Rochester, accompanied by the 
statement that the insect was rather seriously injuring European 
elms. The young larvae eat away irregular, somewhat angular 
areas on the under side of the leaves, never crossing the principal 
veins. The boundaries of the work were also invariably determined 
by the veinlets. The larvae very frequently fed along one of the 
lateral veins for a distance of one-fourth or nearly one-half of an 
inch, the width of the skeletonized area being about one-eighth of 
an inch. The characteristic small whitish pseudococoons, presum- 
ably molting cocoons, were found here and there upon the foliage. 
These were approximately oval or circular in outline and had a 
diameter of two to 2.5 mm. 

A description of the presumably partly grown larva is as follows: 

Larva. Probably partly grown. Length 4 mm, rather slender, 
a pale grayish green, the head light brown, the thoracic shield pale 
yellowish, it and the body with sparse, moderately long, dark setae, 
those on the thoracic segments forming a nearly transverse row, 
with two submedian ones near the posterior third of the segment. 
True legs and prolegs pale yellowish. 

The full-grown larvae constructed the characteristic ribbed 
cocoons of Bucculatrix, they differing from those of our native 
apple and birch species by being grayish black. Adults were reared 
July 14th. 

This is probably another introduced species. It may become 
extremely abundant here and there though the rearing at Washing- 
ton of parasites, namely Copidosoma sp. and Cirro- 
spilus sp., indicates that natural enemies either native or foreign 
are preying upon this insect and may serve to keep it under control 
fairly well. 

Should the elm Bucculatrix become exceedingly abundant we 
would advise spraying with a poison early in July, taking special 
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pains to throw the insecticide upon the under surface of the leaves. 
Subsequent information suggests that the insect may have been 
completely exterminated by unusually thorough spraying. 

Elm leaf beetle (Galerucella luteola Mull). 7 ine 
somewhat general systematic spraying for the control of this pest 
has resulted in a very great reduction in its numbers and compara- 
tively slight injury particularly in the cities of Albany and Troy, 
though the fact should not be overlooked that during the last few 
years there has been comparatively slight injury in some adjacent 
villages where there has been no spraying of any moment. 

Personal examinations and reports in 1919 indicate local and in 
some instances rather severe injury by this insect in the city of 
Johnstown and the villages of Canajoharie and Hoosick Falls. Very 
similar conditions obtained at nearby Bennington, Vt., and there 
was serious injury in portions of Fittsfield, Mass. 

The most effective method of controlling this pest is by early and 
thorough spraying with arsenate of lead, using about 3 or 4 pounds 
of the paste to 50 gallons of water. ‘The treatment just as the 
leaves are beginning to expand and while the beetles are feeding is 
most effective since a very large proportion of the insects succumb 
before eggs are deposited, provided there is thorough work. 
Another excellent time is just as the leaves are nearly developed, 
namely the first or second week in June for the latitude of Albany, 
and then special pains must be taken to throw the poison on the 
under side of the leaves, since the grubs feed only on the lower 
surface and this treatment is directed against them rather than the 
parent beetles. 

Bronze birch borer (Agrilus anxius Gory). An exami- 
nation July 30, 1919, of trees in Washington Park, Albany, showed 
that one large white birch tree, with a trunk diameter of approxi- 
mately 15 inches, leaved out this spring and later most of the foliage 
died. Numerous borings of the pest were found in the inner bark 
of the trunk of the tree, the only external sign being a moderate 
number of oval holes in the bark. There were also some evidences, 
though by no means abundant, of the work of this borer in the 
larger limbs and to an even less extent in the smaller limbs. It was 
evident that the tree had been girdled by the operations of this pest 
last year and had strength enough to develop a crop of leaves, 
though not to maintain them the following season. 

The unhealthy condition of the tree was evidenced by the presence 
of the pigeon tremex on the limbs and engaged in ovipositing. 
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There were also a few Hymenopterous parasites upon the bark, 
evidently searching for an opportunity to oviposit in the borers. 

On the east side of the lake near the upper end there are two 
large white birch trees with decidedly thin, dying tops. The bronze 
borer is evidently established in these. We advised cutting out 
the upper third of these trees in order to remove and destroy all 
the affected wood. 

There are three large birch trees at the east end of the park not 
far from Willet street. One has lost most of its limbs and the 
other two show either dying tips or a very thin foliage, indicating a 
probably serious infestation. The cutting out and burning of 
these sometime during the winter or early spring is advised. Near 
these three trees, which all lie west of a curved walk and approxi- 
mately in a row, there is on the other side of the walk near the 
easternmost trees, another large birch which appears healthy. This 
latter should be watched very carefully and affected wood removed 
on the initial signs of injury. 

Callous borer (Sesia’acerni Clem.). The larvae of these 
beautiful, wasplike red-tailed moths occasionally cause serious injury 
to soft maples in particular, especially in the vicinity of Buffalo 
and farther west. 

An examination June 27, 1921, of numerous soft maples about 
15 years old in the village of Kenmore, Erie county, disclosed a 
somewhat general infestation by this insect, the borings of successive 
years having resulted in some cases in a semigirdling of the trunk, 
and in many others there were numerous unsightly scars or wounds, 
which would probably be greatly extended if no effort was made to 
check the borers. There were frequently six to ten pupal skins pro- 
jecting from the bark, especially on the edges of wounds, though in 
a few cases a number of exuviae were seen upon areas presenting 
superficially a normal appearance, though a closer examination 
showed that most of them were diseased below the surface. 

Observations of the late Dr D. S. Kellicott show that the adults 
fly about Buffalo from May 2oth to June 15th. The eggs are 
deposited on the bark of both soft and sugar maples, the female 
preferring as a rule to place them on roughened areas, especially 
in the vicinity of wounds, if one may judge from the injuries 
inflicted. The young borers commence work in the bark and sap 
wood and by fall are about half an inch long. Growth is completed 
- in the spring and the moths issue as stated above. 

Any treatment which results in keeping the bark smooth and 
normal will afford considerable protection from this pest; conse- 
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quently trunks should be protected from injury by horses, boys and 
other agencies and existing wounds should be carefully cleaned 
and covered with a protective coating such as grafting wax or paint. 
Since the caterpillars bore near the surface, they are easily dug 
out and destroyed. Infested trees should be examined the latter 
part of the summer and the borers killed and again looked over in 
early spring for evidences of recent borings. All cut surfaces shouid 
be protected as indicated above. 

False maple scale (Phenacoccus acericola King). 
The report of the State Entomologist for 1913 page 59, describes 
a very serious infestation of certain hard maples near the New Haven 
Railroad station at Mount Vernon. These were so badly infested 
then that practically every leaf bore six to twenty-five of the con- 
spicuous cottony females, while the portions between were thickly 
spotted and in some instances practically coated with the numerous 
yellowish young. The trunks were also liberally plastered with the 
white cocoons of the male. 

An examination of this tree in September 1914 showed it to be 
in a somewhat weakened condition, there being a few limbs bare 
of leaves and a few small dead branches. The infestation was not 
nearly so severe as the year before, though the trunk of the tree 
was irregularly spotted with white cocoons and a large proportion 
of the leaves bore cottony females, there being three to five on 
almost every leaf. 

Observation in this same locality in 1921 failed to reveal any 
evidence of permanent injury by this insect. This conclusion was 
supported by a later statement from J. James de Vyver, a former 
resident of that city, who accompanied the Entomologist when mak- 
ing the original observations in 1913. It is evident that the more 
severely infested trees, though injured for a time, were able to 
recover from the attack in a comparatively short period. 

Spruce bud scale (Physokermes piceae Schr.). This 
European species appears to have been first detected in America in 
1906 and was brought to our attention 2 years later on account of 
serious injury to Norway spruce trees throughout Prospect Park, 
Brooklyn. The identity of the insect was not established at that 
time, though its work was admirably illustrated (N. Y. State Mus. 
Bul. 134, fig. 18). Five years later * it came to notice again on 
account of injuries to Norway spruces at Mount Vernon and the 
following year it was reported as occurring so abundantly on spruces 
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at Amherst, Mass., that the honey dew attracted swarms of bees and 
this in turn called attention to the infestation.* 

In 1914° the species was recorded as occurring at Albany and 
Port Henry, in addition to the locality given above, and the state- 
ment was made that it was probably widely and somewhat generally 
distributed in the State, a belief which has been supported by subse- 
quent developments. It was rather common in I921 on spruce near 
Cold Spring Harbor, Long Island, and also on Norway spruce at 
Buffalo, in which latter locality eight or ten of the scale insects 
were found at the base of many branchlets of sickly trees. Nearby 
healthy trees were free from the insect and, judging from general 
conditions, it appears very probable that this scale insect may have 
seriously weakened and presumably was an important factor in 
killing branches and even large portions of Norway spruce trees 
in at least one of Buffalo’s parks. This conclusion was supported 
by the observations of F, A. Fenton in 1917 on Norway spruce 
about the University of Wisconsin campus. He states that it was 
especially numerous on the lower branches, many of which were 
killed by it and were rendered unsightly by a black fungus thriving 
on the honey dew secreted by these insects. The ‘excretion was 
also very attractive to flies and especially to honey bees. 

The obscure character of infestation by scale insects, simulat- 
ing almost exactly the appearance of buds, makes it especially dan- 
gerous because the true condition is rarely appreciated until there 
has been serious damage to groups of limbs and perhaps entire 
trees. 

This scale insect winters in a partly grown condition on the 
under side of spruce needles, becoming active the latter part of 
March and early in April, and by the middle of that month the 
females have established themselves upon the twigs. The males 
issue within 2 weeks after the migration to the twigs. The females 
become full grown early in June and the hatching young may be 
found the latter part of July. Fortunately this species is subject 
to attack by parasites, Holcencyrtus physokermis Gir. 
and Cheiloneurus albicornis How. having been reared 
from this insect by Mr Fenton. 

The most promising method of controlling this scale insect is by 
spraying in early spring with a contact insecticide, especially with 
an oil, as for the somewhat closely related Lecaniums. 


1 Econ. Ent. Jour., 2: 466-67, 1919. 
2N. Y. State Mus. Bul. 180, p. Ss, pi 
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FOREST INSECTS 


Antlered maple caterpillar (Heterocampa guttivitta 
Walk.). The work of this insect was very abundant in sections 
of Chautauqua county, sugar bushes in some portions being entirely 
defoliated, according to a report received the last of July, 1919 from 
T. J. Rupert, assistant county agricultural agent. 

This insect has been rather abundant and injurious during recent 
years in the Berkshires adjoining the eastern border of the State 
and in some cases the pest doubtless extended its work into the 
New York area. The previous outbreak in this State of any 
moment occurred in 1917. A brief account of the species may be 
found in the report for that year, Museum Bulletin 124. 

The. control of most forest leaf-eating caterpillars under present 
conditions, depends very largely upon the efficiency of natural 
checks such as insect parasites and birds. The former have pre- 
sumably not been greatly influenced by changes within the last 50 
years, whereas there appears to have been a material decrease in the 
abundance of birds, and if entomological records of recent years are 
comparable with those of earlier times, insect ravages in forests 
have been more extended. It is therefore suggested in this connec- 
tion that better protection of birds is one of the most promising 
methods of avoiding serious injury by this and associated leaf 
feeders. 

Gipsy moth (Porthetria dispar Linn.). The menace of 
the gipsy moth is increasing with the passing of time. This is 
evidenced by the discovery in 1920 of very small, scattering infesta- 
tions on Long Island, at Brooklyn, Greenport, Patchogue, Orient 
Point, Shelter Island and Southhold and a smaller colony at Garri- 
son. A somewhat extended and serious infestation was discovered 
in New Jersey in July 1920 and it is quite possible that some of 
the above-mentioned infestations in this State originated from this 
older and much more wide-spread infested area in New Jersey. 

The season of 1921 was marked by the finding of the gipsy moth 
in a southwest town of Vermont, which means that as a result of 
natural spread, the insect has virtually reached the New York State 
line and the same is almost true for the northwest corner of Massa- 
chusetts. There has also been a marked extension in the south- 
western portion of Massachusetts, the insect now occurring in small 
numbers in the towns of Becket, Otis and Sie oe all--within 
about 15 miles of the New York. State line. 
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The isolated infestation in New York and New Jersey have been 
given the best possible treatment by federal and state officials work- 
ing in cooperation, and those at Brooklyn and Garrison in this State 
are at the point of extinction. The marked progress in handling 
the situation is best seen in New Jersey where the larger and denser 
infestation with its three million egg masses in 1920 was reduced 
to less than one hundred at the end of the past season. This is a 
marvelous reduction and indicates the possibilities of well-directed 
exterminative measures. In this connection it should be stated that 
two earlier infestations in New York State, namely, one at Mount 
Kisco and the other at Geneva, were exterminated. There is no 
question as to the possibilities in this direction. 

It is very difficult to prevent the dissemination of this insect 
through repressive and quarantine work of the federal government 
in cooperation with the interested states, though this has accom- 
plished much in slowing up or checking what would otherwise have 
been an extremely rapid spread. The western extension in south- 
ern Vermont and Massachusetts means that New York State in 
the near future will have a gipsy moth problem of its own. It is 
considered advisable, however, to continue the generai practice of 
earlier years and exterminate remote infestations and at the same 
time interpose every practicable barrier to the rapid spread of this 
insect. 

Snow-white linden moth (Ennomos subsignarius 
Hubn.). Full-grown or nearly full-grown measuring worms of this 
species were received under date of July 7, 1920, from C. L. Wil- 
liams, Laurens, Otsego county, accompanied by the statement that 
the insects were exceedingly abundant and causing material injury 
over large areas of woodland. Most of the measuring worms were 
- full grown or nearly so when received and several had pupated, 
indicating that there would be comparatively little additional injury. 
Mr Williams stated that the pests fed upon basswood, ash, beech, 
soft maple and a little on hard maple, the preference being in about 
the order designated. 

After these trees were stripped, they ate everything except cherry. 
He added that this was the third and the worst year of attack, 
nearly all timber being stripped. The preceding year the woods 
were so full of the moths that if a branch was thrown in to the 
trees, the multitude of flying insects suggested a snow storm. 

Similar injuries extending over a considerable area were reported 
in the nearby town of Lisbon by B. J. Churchill. 
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The snow-white moths of this species appeared on the streets of 
Albany July 21st, being moderately abundant over ‘a considerable 
area. They very probably had drifted from the infested areas 
northeast. The English sparrows fed greedily upon the moths and 
by noon little was to be seen except scattering wings. 

Insect-feeding birds appear to be the most effective checks upon 
such outbreaks and occurrences such as noted above are additional 
arguments for the better protection of birds, since under present 
conditions at least, the cost of artificial control in ordinary wood- 
land areas would be prohibitive. 

Maple leaf cutter (Paraclemensia aceritotlveitva 
Fitch). This interesting insect came to notice in 1911, and 
again in 1919, both outbreaks being in the vicinity of Lake George 
and causing some concern because of the unfortunate condi- 
tion of the infested trees. This is very apparent because the 
feeding is confined largely to the lower limbs of large trees and to 
fairly well-shaded small trees, consequently it is easy to overesti- 
mate the injury. A somewhat detailed account of this insect is 
given in the Entomologist’s report for the year 1911, State Museum 
Bulletin 155. 

Imported willow beetle (Plagiodera versicolora 
Laich.). This new introduction has become well established in 
New York State. Dr F. J. Seaver of the New York Botanical 
Garden brought it to our notice in June 1919. It was then known 
to occur on Staten Island and in various New Jersey localities. 

Observations, July 7, 1921, showed the insect to be abundant in 
the vicinity of Syossett. There it was feeding upon the willows in 
considerable numbers and disfiguring the foliage to a marked 
extent. Records of the occurrence of this insect in Port Chester 
adjacent to the Connecticut state line have been kindly placed at 
our disposal by Dr W.E. Britton, state entomologist of Connecticut. 

It is evident that this insect has become generally established in 
the southern part of the State and may be expected to spread over 
a considerable territory. Both adults and grubs feed upon poplars 
and willow, the latter confining their operations to the under sur- 
face of the foliage. The moderately stout, metallic blue beetles 
are about one-eighth of an inch long, hibernate, and issuing in late 
April or early May feed for a time and then commence to deposit 
eggs, a process continuing through the greater part of the month. 
The beetles of the second brood appear in early June and continue 
to issue until into July. 
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Early and thorough spraying or dusting with a poison should 
control this insect on ornamentals. It is advisable to make the 
application to the under side of the foliage, because the grubs feed 
only upon the lower surface of the leaf. 

Dogwood twig borer (Oberea tripunctata Swed.). 
The work of a borer provisionally identified as the above-named 
species was received from R. E. Horsey, Foreman, Highland Park, 
Rochester, under date of September 6, 1921, accompanied by the 
statement that they were killing young twigs in the azalea collec- 
tion, the affected branches being indicated by the dried-up leaves. 
The yellowish green borer confines its operations at first to the 
smaller twigs and then works downward in the shrub. One borer, 
presumably the same, was also found in rhododendron. 

An examination of the material transmitted with the above state- 
ment showed that twigs, one-eighth to one-fourth of an inch in 
diameter, were inhabited by an active, yellowish larva, which lives 
in tunnels some 4 inches long and about one-tenth of an inch in 
diameter. Here and there along the infested twigs, circular orifices 
about one-twenty-fifth of an inch in diameter were to be found, 
and hanging from these there were fréquently yellowish strings of 
borings. The yellowish legless grubs have a length of about three- 
fourths of an inch and, judging from the borings ejected, are active 
and very efficient workers. 

There was serious injury to elm twigs in northern Illinois by a 
twig girdler described by Chittendent as Oberea ulmiccla 
and subsequently a more general account? of this same insect as 
an elm pest, was given by Doctor Forbes. 

There is a brief note* by Dr J. J. Davis, which records this 
insect as infesting much of the dogwood plantings in the park sys- 
tem of Chicago, though he found some 44 per cent of the borers 
infested by an ichneumonid parasite. 

A somewhat full account * of the insect and its work in dogwood 
was given the following year by Doctor Forbes. 

The varied food habits of this insect are illustrated by the record ® 
of its presence in large numbers from various parts of New Bruns- 
wick, where it is reported by Swaine as an apple insect. 


* Webster, F. M. Ill. State Lab. Nat. Hist. Bul. 7:1-13. 1904. 

* 24th Ill. Rep’t, p. 118-34. 1008. 

* Econ. Ent. Jour., 3:184. IgIo. 

*roit, Ill. Agr. Expt. Sta. Bul. 151, p. 506-9; also 26th Ill. Rep’t, p. 44-47. 
IQII 
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H. B. Weiss records * its general occurrence in New Jersey on 
dogwood and states that its presence is indicated by withering 
leaves at the tips of infested shoots, though as a rule it never 
occurs in sufficient numbers to cause material damage. 

The work of this insect as an elm twig pest in the parks of 
St Paul, Minn., is discussed in some detail * by Prof. A. G. Ruggles. 
He states that all the trees along one of the finest avenues in St 
Paul had numberless dead leaves hanging from the terminal twigs 
in June 1911. Doctor Britton in 1917 records * this species from the 
twigs of sorrel trees or sour weed, Oxydendrum arboreum and in 
dogwood and azalea. | 

In connection therewith, Doctor Howard has informed us in a 
recent communication of the very abundant occurrence of O. 
tripunctata, in Connecticut where it attacks various species of 
laurel, 

It is evident from the above summary that this insect occasionally 
becomes somewhat abundant and apparently is more injurious to 
elms than to the smaller trees or shrubs in which it also breeds. It 
does not appear to have attracted attention before in New York 
State and may not prove to be of any particular importance. 

Pales weevil (Hylobius pales Hbst.). Specimens of 
young larch trees were received June 13, 1921, through the State 
Conservation Commission from John Barford, East Chatham, 
accompanied by the information that some 50 per cent of about 
1000 recently set trees had been seriously damaged or killed by the 
work of an insect provisionally identified as this species. The por- 
tion of the shoot, with a diameter of one-fourth of an inch or a 
little more, was generally roughened and with numerous accumu- 
lations of resin, evidently due to recent wounds. In a few places 
fresh, irregularly oval areas about one-eighth of an inch in diameter, 
had been gnawed out by an insect. 

The general appearance of the work and of the shoots agrees 
very closely with the illustration of the work of the European 
Hylobius abietis Fabr., as delineated by Gillanders in his 
“Forest Entomology,’ page 72. 

Hickory... gall;, aphid... (Rhylloxera ..caryaeema das 
Fitch). This common insect was unusually abundant. It first 
attracted notice June 0, 1920, at Nassau where the developing 
galls were extremely numerous upon the leaf stems and particularly 

1Can. Ent., 48:142; see also Circular 26, N. J. Dept. Agr., p. 44-46) for 
additional details. 


2Econ. Ent. Jour., 8:79-85. 1015. 
317th Rep’t, Conn. State. Ent., p. 360. 1917. 
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at the base of the catkins. The galls ranged in diameter from one- 
half to three-fourths of an inch and were mostly oval in shape. 
There was no orifice or marked discoloration to attract notice. As 
the leaves had been out for only a comparatively short time, it is 
probable that the infestation occurred in the bud and that subse- 
quent developments were comparatively rapid. A gall broken open 
was found to have the interior literally lined with young gall aphids. 

Specimens received June 19th from Dr J. Burton Meeker, 
Chelsea-on-Hudson, were very badly infested, in some cases prac- 
tically the entire leaf had been transformed into abnormal gall 
tissues. Doctor Meeker stated that the tree was literally covered 
with the galls. The probabilities favor serious damage to the 
hickory in this particular case. 

Ordinarily the large size of the host tree and its general occur- 
rence in fields where ornamental values are relatively low make it 
unadvisable to recommend remedial measures on account of the 
relatively great expense. 


Hickory Insects 


The hickory is one of the more valuable forest trees which has 
unfortunately suffered very seriously in recent years from insect 
attack, particularly from the work of the hickory bark beetle, 
Eccoptogaster quadrispinosa Say. Many thousands 
of trees have been killed in New York State by this pernicious 
insect though it should not be forgotten that climatic conditions, 
particularly extended droughts and the consequent reduced vitality 
of the trees may have had an important influence in bringing about 
conditions favorable for a development of this bark borer. 

Aside from this insect there are:a considerable number of other 
borers occurring in this tree and the following notes relate to some 
of the more common observed during recent years. They are 
placed on record in order to more clearly establish the economic 
relationships of the various species, something of importance in 
dealing with all insect pests. 

Rustic borer Xylotrechus colonus Fabr.). The 
parent beetle is blackish, variegated with yellowish or slate-white 
markings and ranges in length from a little less to a little over 
one-half of an inch. It occasionally appears in great numbers, 
since in 1903 over 600 beetles were reared from two sections of a 
hickory tree some 15 inches in diameter, the larvae making very 
irregular, shallow galleries one-fourth to one-eighth of an inch in 
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diameter in the bark and outer sap wood, mostly the latter. It was 
reared again in 1915 from a small hickory log cut in February, the 
insects appearing in March and continuing to issue until toward 
midsummer. ‘his species has been recorded as infesting logs and 
dead trees of black oak, white oak, hickory, chestnut, ash and elm, 
though in our experience it freely invades trees in a weakly 
condition. 

Neoclytus erythrocephalus Fabr. This is a small, reddish 
beetle about three-eighths of an inch long and prettily marked with 
three yellow nearly transverse lines on each wing cover. It breeds 
rather commonly in sickly and dying elm and hickory and appar- 
ently in a variety of other trees, particularly locust, tulip, cornus, 
red bud and grape. 

It was reared in late March 1915, from a hickory log cut in Feb- 
ruary, the insects continuing to emerge in considerable numbers 
during the summer and one living specimen was found in January 
1916. The data appear to indicate an annual generation for this 
species with some tendency toward an extension to the next season 
under unfavorable conditions. 

Common flat-headed borer (Chrysobothris femorata 
Fabr.). The adult is a somewhat inconspicuous, metallic, grayish, 
flattened beetle one-half to five-eighths of an inch long. It occurs 
on various trees. The legless, flat-headed grub makes shallow gal- 
leries in the wood. The beetles appear from the end to the middle 
of February and may often be seen resting on the trunks of trees 
or flying around them during the day time. The eggs are prob- 
ably deposited in bark crevices and the young grubs feed on the 
sap wood and inner bark, the galleries increasing in size and sink- 
ing deeper in the wood as the borer develops. This insect is 
recorded as attacking a considerable variety of both native and cul- 
tivated trees. 

Adults were reared April 9 and 10, 1915, from a hickory log 
cut the preceding February, and an examination in February 1916, 
resulted in finding no signs of flat-headed borers, evidence in favor 
of an annual life cycle for this species. 

Quercitron bark beetle (Graphisurus fasciatus 
DeG.). This is an elongate, rather slender, grayish, black-spotted 
beetle with a length from one-third to a little over one-half of an 
inch. It is recorded as a borer of beech and hickory and was reared 
the latter part of March 1915, from a log cut the preceding Feb- 
ruary. It is apparently limited to weakened or dying trees. The 
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exit hole is broadly oval with dimensions about three-eighths by 
five-eighths of an inch. This leads into a gallery which penetrates 
the wood perpendicularly for a distance of 2 or 3 inches. Packard 
states that the eggs are deposited the latter part of June, in the 
bark, the young grubs running galleries mostly lengthwise and well 
filled with borings. 

Pigeon tremex (Tremex columba Linn.). The grubs 
of this large horn tail or four-winged fly are very common in 
diseased or dying portions of the larger limbs and trunks of vari- 
ous trees, particularly elms and maples. The parent insect has a 
length of about 2 inches, a wing-spread of 2% inches, a prominent 
horn at the posterior extremity and may be recognized by its cylin- 
drical dark-brown abdomen with its yellowish markings. Not infre- 
quently these flies are found upon affected trees and are occasionally 
trapped and perish through inability to withdraw the needlelike 
Ovipositor from the wood. 

This insect was reared in small numbers the following mid- 
summer from a hickory log cut in February 1915,.and an exami- 
nation the following February resulted in finding fully formed 
living adults which would suggest a two-year life cycle, since con- 
ditions were such that the initial infestation might well have 
occurred in 1914. The probabilities were certainly against these 
Tremex adults having developed from eggs deposited the preceding 
summer. 

Hickory timber beetle (Xyleborus celsus Eich.). This 
is one of the longer of our ambrosia beetles, it being about three- 
sixteenths of an inch long, cylindrical and brownish. It makes 
a series of galleries of nearly uniform diameter in hickory and 
oak. The entrance holes usually lead to a perpendicular gallery 1 
or 2 inches long from which there are branches at irregular inter- 
vals and sometimes with a decidedly sinuous course. They cut the 
wood at right angles to the grain and lie in nearly the same hori- 
zontal plane, occasionally penetrating the trunk to a depth of 7 
inches. This insect, like its allies is of unusual interest because it 
lives upon a peculiar fungus or ambrosia which develops in the 


galleries. 
A considerable number of these timber beetles were reared in 


late March from a hickory log cut the preceding February and a 
careful examination later in the season showed practically nothing 
alive. The insects had presumably ceased breeding and deserted 
the log because of unfavorable conditions. 

Monophylla terminatus Say. This insect is a small, cylindrical, 
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nearly black beetle about one-fourth of an inch long, remarkable 
because of the very large terminal antennal segment which equals 
in the female and greatly exceeds in length in the male the 
remainder of that organ. The larvae of this little beetle prey upon 
a number of wood borers and in our experience it was reared from 
late March until July from a hickory log cut the preceding Feb- 
ruary. This log and accompanying branches were badly infested 
with a number of insects, Sinoxylon basilare Lec. being 
the most abundant in the branches. 

Agrilus otiosus Say, one of the small Buprestids, has 
been taken on ash, oak, butternut and locust foliage and has been 
recorded as boring in maple, dogwood, red bud, hickory, black 
walnut and as probably infesting butternut, box elder, and perhaps 
locust. It was reared in March from a hickory log cut in February 
1915, and did not issue after July 2oth. 

Hickory snout beetle (Magdalis olyra Herbst.). This 
black, long snouted beetle about three-sixteenths of an inch in length 
breeds commonly in dying or dead hickory limbs. It appears to 
confine its attacks very largely to sickly trees or parts of trees and 
sometimes occurs in enormous numbers, in which event the inner 
bark and sap wood may be almost riddled by the many irregular 
branching galleries. This species was reared in small numbers the 
latter part of March 1915, from branches collected the preceding 
February. 

Hickory twig borer (Chramesus hicoriae Lec.) This 
is a minute, short, stout, black beetle about one-sixteenth of an inch 
in length occurring quite commonly in hickory twigs ranging from 
three-fifths of an inch to an inch in diameter. The burrows are 
mostly in the wood and lightly score the bark. There is a single 
main gallery about an inch long, the eggs being deposited at nearly 
regular intervals on each side and the larvae working for a short 
distance at approximately right angles and then turning and boring 
nearly parallel with the wood fibers. A few specimens of this 
insect were reared the last of March ‘1915, from twigs collected 
the preceding February. 

Red-shouldered twig borer (Sinoxylon basiiare Say). 
This small, cylindrical, stout, black, red-shouldered beetle about 
one-fifth of an inch long has been recorded as occurring in the 
twigs and branches of a considerable variety of trees, such as hick- 
ory, persimmon, mulberry, apple, peach and grape vine and Doctor 
Hopkins states that it breeds in most other deciduous trees. 
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This borer was exceedingly abundant in hickory limbs I to 3 
inches or so in diameter and was reared in large numbers from the 
latter part of March and throughout the summer of 1915, and in | 
February 1916 some larvae were still active in limbs cut the year 
before. The probabilities are that by far the greater number of 
the insects had emerged, indicating an annual life cycle normally 
with a tendency on the part of a few to carry over to a second 
season. This species runs galleries in hickory in the inner wood. 
They are about one-twelfth of an inch in diameter and nearly riddle 
the branches from a depth of about one-eighth of an inch to the 
center. The galleries of this borer are tightly packed with a very 
fine mealy sawdust. Many of them are longitudinal, almost con- 
tiguous, frequently branched and occasionally one may find trans- 
verse galleries following around the branch at an approximate 
depth of one-eighth of an inch. The exit holes are circular, at 
right angles to the surface and one-sixteenth of an inch in diameter 
or a little larger. 

The larvae of this twig borer resemble those of the hickory bark 
beetle superficially, though they are easily distinguished by the 
different location, the Sinoxylon larvae being almost invariably in 
galleries at some depth in the wood while the hickory bark beetle 
larvae rarely penetrate to a depth equal to the diameter of the 
gallery. There is also a more marked ventral flexing of the pos- 
terior abdominal segments while the thoracic legs are long, slender 
and with the apical segment or segments bearing rather thick 
tufts of long, conspicuous setae, a strong contrast to the rudimen- 
tary or wanting thoracic legs of the hickory bark beetle. 


GARDEN INSECTS 

Asparagus beetles. The common asparagus beetle, Crioceris 
asparagi Linn., and the twelve-spotted asparagus beetle, C. 12- 
punctata Linn., were unusually abundant and injurious in the 
vicinity of Albany in 1920. An examination of the asparagus bed 
of George Curran at West Albany in company with the assistant 
farm bureau manager, H. W. Fitch, disclosed a very interesting 
condition. The owner had allowed one row to grow and this was 
very badly infested, eggs of the two species being so numerous 
upon a number of stalks as to occur in thick rows. In some places 
they gave a decidedly black or sooty appearance to the asparagus. 
The owner stated that the insects were so numerous as to cause 
serious loss because it was necessary to wash the eggs from the 
asparagus prior to marketing it. 
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A week later the common asparagus beetle was much less abun- 
dant though the twelve-spotted species was extremely numerous 
and Mr Curran expressed the opinion that this latter was more 
injurious and that it fed more actively. He added that he had 
sprayed the uncut row two or three times a week with Paris green 
and one morning an hour or two after spraying he found twenty- 
eight dead beetles under one plant. A portion of a row had been 
sprayed with pure kerosene by Mr Fitch and this application killed 
many of the beetles and apparently caused very little injury to the 
asparagus. 

The infestation in this particular locality was so severe that trap 
crops and the collecting or destroying of the beetles afforded only 
partial protection. The probabilities are that there had been no 
spraying of the asparagus to prevent breeding the latter part of the 
preceding season. 

The interesting little parasite, Tetrastichus asparagi 
Crawf., was decidedly abundant on the trap row, one to three or 
four frequently being found upon individual stalks. The insects 
are rather slow in their movements and it is comparatively easy 
to snap them into a cyanid bottle. The eggs of this little species are 
laid in the eggs of the asparagus beetle, though the parasites do not 
leave the host until the grubs are fully grown, have entered the 
soil and completed the pupal cell. Later parasites instead of 
asparagus beetles issue. 

The most effective method of controlling these pests is to pro- 
tect the uncut asparagus, usually in midsummer, with arsenate of 
lead, thus preventing breeding during the latter part of the season 
and making impossible a superabundance of beetles the following 
spring. 

Asparagus leaf miner (Agromyza simplex Lw.). The 
small, shining black flies of this species were abundant May 28, 
1920, upon the asparagus of George Curran at West Albany. They 
were found crawling upon the stalks and also resting upon the 
partly expanded tips of the foliage. The insect was so numerous 
that it was regarded as of some economic importance in that par- 
ticular planting. 

Cabbage maggot (Phorbia brassicae Bouché.). This 
insect was unusually abundant and injurious in the vicinity of 
Albany during early summer, 1920, probably on account of the 
unusual amount of rain keeping the soil about the plants somewhat 
moist. W. F. Anamier of West Albany, who was rather seriously 
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troubled with this insect, stated that the maggot was more injurious 
on the lighter, dryer parts of the field and that it was decidedly 
more abundant during the last few years. He was advised to 
water the infested plants which were not so badly injured as to be 
beyond recovery with a solution of corrosive sublimate, one part 
to 1000, using about one-half of a cup full for each affected plant 
and going over the field several days later, to treat others which 
might show signs of injury. 

A nearby field of radish was also rather badly infested by this 
root maggot. 

Investigations and studies of Professor Caesar in Ontario the 
past summer have led him to make the following suggestions for 
control of maggots. He advises the using of corrosive sublimate, 
one to 1000, and for cabbage he suggests the first treatment 2 or 3 
days after transplanting and the secorid 5 days later. For radish, 
he would make the first application 3 days after the plants came 
through the ground and the second 5 days later. He finds that 
several fine days are necessary to bring the flies out and five such 
days before eggs are deposited; consequently as a general rule he 
favors making the first application 10 days after the first warm 
spell of at least 5 days occurring after April 25th. 

The experimental work of Messrs Treherne and Rhuman showed 
comparatively little difference between three and four treatments 
for the control of maggots. They advocate three treatments, the 
first 3 days after transplanting and two others at 10-day intervals. 
The results obtained were superior to those secured with tarred 
paper disks. 

Carrot rust fy (Psila rosae Fabr.). A rather general 
though not serious infestation by this insect was observed on pars- 
nips at Nassau, March 27, 1921. This appears to be the first record 
of the occurrence of the insect in this section of the state, though 
it was reported from Fulton county in 1901, from Long Island in 
1916, and caused considerable injury in the vicinity of Rochester 
at about the same time. It is evidently widely distributed, since 
it is known to occur in the northern states from Maine to Michigan, 
and under certain conditions it is a serious enemy of carrots and 
celery, though it also attacks parsnips, parsley and wild carrots. 
A detailed account of this species has been given in New York 
State Museum Bulletin 64, pages 99-103, and a brief note occurs 
in Museum Bulletin 198, page 73. 

The presence of this insect in carrots and parsnips is most easily 
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recognized by the rusty colored burrows in the roots or the thicker 
portion of the stem of infested plants. When the insects are abun- 
dant, the whole root may be riddled with burrows, which run in 
every direction. Seriously affected carrots decay and the lower 
part breaks off when one attempts to pull them. Frequently, the 
outer leaves of infested plants turn yellowish and in the more 
serious cases, the whole top may wilt down and die. In the case 
of celery the fibrous roots are eaten off and the infested plants 
become stunted and take on a sickly whitish color. 

No very satisfactory control measures have been demonstrated, 
though it seems advisable to rotate crops in such a way that those 
susceptible to attack will be on ground remote from that which may 
have become infested in earlier years. This should be supplemented 
by late sowing whenever it is practicable and if necessary the use 
of a repellent, such as carbolic soap wash, during the month of 
June at a time when the flies are abroad and depositing eggs. The 
use of a sweetened sodium arsenite mixture for the destruction of 
the flies has been tentatively recommended. 


MISCELLANEOUS 

European hornet (Vespa crabro Linn.). The reception 
October 26, 1921, of a large nest of this recently established Euro- 
pean insect from F. E. Adsit, a resident of the town of Schodack, 
Rensselaer county, is a new record for this hornet and indicates a 
considerably greater northern extension of its range than has here- 
tofore been recorded, although it is well known as common in the 
vicinity of New York City, and as having extended its range in an 
easterly direction to New Haven, and as occurring throughout New 
Jersey. It was received in 1920 from Highland Falls. The nest, 
according to Mr Adsit, was some 30 feet from the ground, attached 
to the underside of a large limb, and was about 3 feet long and 
18 inches in diameter. 

This insect is easily distinguished from the well-known and 
rather common American white-faced hornet, Vespa macu- 
lata Linn., an insect familiar on account of its nearly globular, 
paper nests rather commonly seen hanging from the eaves of 
buildings or the branches of trees. This European species is even 
larger and unlike its American relative, commonly nests within 
cavities in trees, in confined ‘places in buildings, as between rafters, 
and underground. The nests in trees may consist of a series of 
combs occupying the entire cavity, entrance to which is usually 
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gained through a small opening. The underground nests are 
entered by a broad gallery, which turning slightly at its extremity, 
gives access to the lower portion of the nest. The nest itself or 
“paper” is considerably darker than that of our white-faced hornet. 

This European insect commonly gnaws the bark from living 
twigs and small limbs and in this way may cause an appreciable 
amount of injury to ornamentals, whereas our native hornet is con- 
tent to levy for its paper-making material upon exposed wood 
surfaces, such as old stumps, rail fences and the like. 

Odontocynips nebulosa Kieff. Specimens of this gall on oak 
were received under date of January 3, 1922 from J. M. DelCurto 
of the state department of agriculture, Austin, Texas. The mass 
was a very irregular one with a length of about 10 cm and a 
diameter of approximately 6 cm, and composed of numerous fused 
cells or individual galls, each with a diameter of I cm or less. 

A considerable part of the mass consists of older, blackened 
tissue with numerous exit holes from which the insects presumably 
escaped last year. There is a smaller part, dark brown, approaching 
the blackened color of the older mass and containing fully devel- 
oped gall wasps evidently due to escape next spring. 

There is in addition a smaller reddish brown mass with small 
cells containing eggs or very small larvae. A section through one 
shows that all the tissue is decidedly softer than in the older galls 
and moreover the central part is nearly filled with a whitish, cheesy, 
nutritive material easily distinguished from the surrounding pro- 
tective woody part. The gall evidently develops to nearly full size 
before the larvae feed to any extent. The above conditions suggest 
a two-year life cycle, though there may be fall and spring broods 
and an annual life cycle. 

The above is supplementary to and confirmatory of the account 
by L. H. Weld (U.S. Nat. Mus. Proc., 59: 210-11, 1921). 

Cotton moth (Alabama argillacea Hubn.). Northern 
flights of this insect were noted in early October 1919, the insect 
being specifically reported from Lockport, Rochester, Schenectady 
and Albany. They were somewhat abundant in the last two cities, 
the moths being numerous in show windows and in Schenectady at 
least fairly festooning the upper portions of electric light poles. 
They were also noted at Malden, Mass., October 3d and reported 
by R. W. Braucher as quite common October oth, and the preced- 
ing 3 days at Lincoln, Il. 

Moths appeared again in 1921 and were observed in small num- 
bers at Silver Creek September 13th, Sandusky, Ohio, September 
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15th and at Albany September 23d and 25th. Under date of Sep- 
tember 12th, a specimen was received from Henry W. Bell of 
Utica accompanied by the statement that it was one of several 
millions which had been in Utica the preceding 5 or 6 days. 

Anthrenus verbasci Linn., a 17-year breeding record. April 
4, 1902, two ears of popcorn, infested by this insect, were received 
and placed in a two-quart Mason jar and the latter kept tightly 
closed with no moisture aside from that in the somewhat dried corn. 
Breeding has continued uninterrupted for a period of 17 years, 
namely to April 4, 1919, at which time a living larva was found 
and there are presumably others alive, though on June 26, 1918, 
rather close search failed to disclose anything living. In the spring 
of r19g09 (Econ.,'Ent. Jour., 2:193) the. bottom..of the, jar, was 
nearly covered with fine, white, globose particles, apparently starch 
grains, fallen from the eaten kernels of corn, and there was a thick 
mass of brown larval skins and other debris. Conditions were 
practically the same in the spring of 1912 (Econ, Ent. Jour., 
5:297) except that there was more debris. There then remained 
much uneaten corn and the same is true at the present date, March 
28, 1919, except that breeding appears to be reduced to a minimum, 
though not from any scarcity of food. There would seem to de no 
reason why breeding may not continue under these conditions for 
a considerable series of years unless the strain has become depleted 
through continued inbreeding. 

Those interested in the ability of Dermestidae to adapt them- 
selves to untoward conditions are referred to the very interesting 
account by J. E. Wodsedalek (Science 46 :366-67, 1917) in which 
he records the curious results following 5 years of starvation of 
larvae.of: Trogodermatarsale, which ‘rescued wig 
gradual decrease in the size of the larvae, the size shrinking even 
to the hatching length, and increasing with the scarcity and abun- 
dance of food respectively. 

Says blister beetle (Pomphopoea sayi Lec.). This 
large, strikingly colored blister beetle appears to have attracted con- 
siderable notice in recent years. This may be due in part to the 
closer attention now being paid to insects and partly to increased 
abundance. Last summer Prof. C. R. Crosby, of Cornell Uni- 
versity, called our attention to the apparent biennial appearance of 
the insect and later submitted data showing the receipt at that insti- 
tution of a considerable number of reports concerning this beetle 
in 1917 and even more in 1919. He adds that no records were 
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kept prior to 1917. It is well known that most complaints of this 
insect are based upon swarms of the beetles feeding upon the blos- 
soms and foliage of various trees and consequently the above 
records doubtless indicate swarms in different localities in the 
State. 

Reference to the published records of the State Museum indi- 
cates reports in 1900, 1909, IQII, I9I2, 1914, 1915, 1917, and 1919, 
the insect apparently, judging from reports, being most abundant 
in 1911 and 1914. It will be noted that there is at least a sugges- 
tion of biennial periodicity though this is not strictly true for the 
20 years covered. The developments of 1917 and 1919 led Pro- 
fessor Crosby to suggest that this blister beetle might have a two- 
year life cycle. Granting that this latter is the case, one would 
hardly expect a marked biennial appearance ,owing to the fact that 
this blister beetle has a variety of food plants and could therefore 
easily escape observation, and moreover it is doubtless influenced 
to some extent by climatic conditions and the available food supply. 
The above records must be considered suggestive at least. 

American holly leaf miner (Phytomyza ilicicola 
Loew). Specimens of the work of this insect were forwarded for 
identification under date of April 29, 1921 by C. H. Zimmer, Lyn- 
brook, accompanied by the statement that a small percentage of the 
leaves were affected on the estate of Victor Morowietz near 
Syossett, L. I. An examination of the affected leaves shows the 
upper surface to be badly scarred by the mines of this insect, the 
under surface being practically undamaged. The mines contained 
numerous puparia, some alive, and it is evident that adults are 
likely to emerge in the near future. 

The eggs are laid in all probability on the underside of the leaves 
and the young maggots work in the foliage through most of the 
season and perhaps winter in this condition, the flies issuing the 
following spring. This latter is evidenced by the condition of the 
material noted above. 

The holly leaf miner appears to be a southern insect and state- 
ments at hand indicate considerably more damage in the vicinity 
of Philadelphia. It is quite possible that the injury noted above 
was the indirect outcome of the unusually early, warm season. 

Melander (N. Y. Ent. Soc. Jour., 21:270, 1913) places this 
species as a variety of obscurella Fall. The insect was 
described by Loew. as P. ilicis (Dipt. Amer. Sept. Indig., 
p. 156, 1861), this being changed to ilicicola because the earlier 
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name was preoccupied. The type locality is the District of Columbia. 
It has also been recorded from Massachusetts, Oregon, California 
and Alaska. The species is probably closely related to Phyto- 
myza ilicis Kalt., a European species recorded as very 
abundant in certain English localities by Collinge and Gillanders, 
the latter illustrating the work and giving an outline of the life 
history after Collinge? (see pages 359-60 of his “ Forest 
Entomology ”’). 

Since holly leaves remain upon the trees for 2 years or more, 
the destruction of fallen leaves would have no effect upon the 
miner, because by the time they dropped most of the insects would 
have deserted the leaves. The most promising method of control- 
ling this miner would be to spray with a tobacco soap solution, such 
as three-fourths of a pint of black leaf 40 to 100 gallons of water 
to which should be added 6 to 8 pounds of any cheap soap to serve 
as a spreader. Make the first application the last of May or very 
early in June and then watch the trees; if there are signs of small 
mines in the new foliage in late June or July repeat the spraying. 
This latter treatment will presumably be more effective if given 
after the insects have commenced their mining operations and the 
injury is therefore relatively inconspicuous. 

Leucopomyia pulvinariae Mall. A considerable series of these 
little flies kindly identified by the describer were reared from the 
cottony maple scale, Pulvinaria ‘vitis’ Linn. on Crataeous 
collected July 6, 1916 at Shushan, by Frank Dobbin. The fly larvae 
evidently prey upon this scale insect. The fly itself is only about 
three-sixteenths of an inch long, mostly a light bluish gray and with 
red eyes. This is the only occasion the species has been brought 
to our notice, though there is a possibility that it is a more efficient 
enemy than available data would seem to indicate. Mr Malloch 
states that he has had one specimen for a long time, presumably 
from Illinois. 

Asteia beata Aldr. A specimen of this drosophilid was taken 
at Wells, N. Y., July 14,1921, by D. B. Young. This is a new 
record for the Adirondacks and apparently only the second for the 
species, since the one female type was taken at Chester, Mass., 
August 6, 1914 by C. W. Johnson. The Wells specimen was cap- 
tured upon the blossoms of spreading dogbane, Apocynum 
andromaesifolium. Nothing appears to be known con- 


* Third Report on the Injurious Insects and Other Animals observed in the 
Midland Counties during 1905, p. 41-42, 1906. 
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cerning the life history of this insect. The original description 
appears in Psyche, 22:95, 1915. 

Chrysanthemum midge (Diarthronomyia hypogaea 
F. Lw.). Badly infested plants were received under date of Sep- 
tember 6, 1921 from L. F. Strickland, agent of the Department of 
Farms and Markets, Lockport. Mistletoe was the variety of chrys- 
anthemum affected and the probabilities favored serious injury. It 
also came to hand October 21st from J. James de Vyver, Oneonta, 
accompanied by the statement that it had appeared recently in a 
local greenhouse. This pest was very abundant last year in an 
Albany greenhouse. This, in connection with its known occurrence 
here and there from the Atlantic to the Pacific coast, indicates a 
wide and probably more general distribution than has been sus- 
pected. It is undoubtedly carried by shipment of infested plants. 
It multiplies freely under greenhouse conditions upon certain 
species of chrysanthemums and may cause very serious, if not total 
loss in certain varieties. This midge occurs or breeds in Chrys- 
anthemum leucanthemum, C. corym bosum, C. 
atratum, C. japonicumand C. mycontis in Europe, the 
first named at least being deformed as seriously as the cultivated 
chrysanthemum in this country. Most cultivated chrysanthemums 
appear to be susceptible, and owing to the apparently local habits 
of the midges, the infestation is apt to be very uneven. 

Observations! in Ottawa, Canada, indicate that the following 
varieties are freely attacked: Chrysolora, Naomah, Radoelii, 
Ramapo, Hortus Tulsoms, Mrs Clay Frick, December Gem, Madam 
G. Rivol, Dr Enguehardt, Anna, Pacific Supreme, Early Snow, 
Elberon, Ursula Griswold, Aesthetic and Etherington. The 
Blended varieties of Chrysanthemum indicum and C. 
morifolium, such as Bob Pulling, Gertrude Peers, Daily 
Mail, Oconta, Mrs. G. C. Kelly, Wood Mason, F. T. Quilleton, 
and E. T. Quittington were fairly free from injury. 

In Victoria, B. C., greenhouses: Smith’s Advance, Halliday, 
Ivory, Polepheum, Chrysolora, Bonnafon, Wm. Turner, Western 
King, Mrs Thompson, Englehart and various Pompons . were 
infested, Smith’s Advance, Ivory, Bonnafon, Wm. Turner, Western 
King and Englehart being practically ruined. 

The damage is caused by a small reddish midge about one- 
fifteenth of an inch long, which deposits its eggs? ranging in num- 


+4917 Gibson, A., Ent. Soc. Ont. 47th Rep’t 1916, p. 118-20. 
Guyton, T. L., Econ. Ent. Jour., 12:162-64. 19109. 
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ber from 80 to 150 upon the young growing parts of the host plant, 
the life cycle being completed in 40 to 50 days in greenhouses at a 
temperature of 70° F. The subsequent infestation may be so 


Big novi btiraara (ad uatiea 
Rubs., ovipositor greatly enlarged, 
the tip more enlarged (original). 


severe in young plants 3 to 5 inches high as to result in greatly 
enlarged, irregularly swollen stems (these sometimes being twice 
their normal diameter), deformed rudiments of leaves caused by 
an arrested development, and a failure to produce blossoms, the 
infested plants making an ill-shaped head. 
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A less serious infestation, especially if this occurs after the plants 
have secured a good start, may result in a few comparatively insigni- 
ficant swellings or galls on the stems or leaves and more or less 
deformation of the flowers. One of the easiest methods of detect- 
ing the young inconspicuous galls is to allow the leaf to slip through 
loosely closed fingers, a process which will readily disclose the 
presence of slight swellings. The small developing galls appear as 
slight nodular elevations with darker centers protected to some 
extent by an unusually abundant mass of short, white hairs, while 
the fully developed galls have comparatively few of these short 
hairs and the discolored apical portion makes them relatively 
conspicuous. 

It is by all means advisable to avoid the introduction of infested 
plants, hence the directions for the recognition of a slight infesta- 
tion. It is much easier to keep the pest from establishing itself 
than to control an infestation. 

Badly affected plants should be removed and destroyed, particu- 
larly if the stems are seriously deformed, since the chances are 
decidedly against the production of satisfactory blossoms. A few 
galls on the leaves or scattering ones on the stems would probably 
not affect the vitality of the plants to any great extent. Systematic 
fumigation with burning tobacco paper or spraying with black leaf 
40, 1 to 500, and fish oil soap at 3 or 4-day intervals, preferably 
toward midnight, since 95 per cent of the flies emerge after mid- 
night, has given very satisfactory results provided the treatment is 
continued until the insect is practically eliminated. 

Additional details concerning this insect are given in the 31st 
Report (for 1916) of this office, State Museum Bulletin 186, p. 
51-55, 1917. 

Cypress twig gall (Thecodiplosis ananassi Riley). 
This rather common gall midge usually produces a somewhat fusi- 
form enlargement of the twig, frequently with a length of 1.25 cm. 
Specimens received from Prof. W. E. Hinds, Auburn, Ala., October 
25, 1921 show an aborted type not unusual among gall midges. In 
this particular instance, the gall appeared as a budlike enlargement 
on one side of a small twig about 2 mm in diameter. A section of 
the gall, the latter with its major diameter less than that of the twig, 
revealed the orange-red larvae associated with this species and 
inhabiting a small central cavity surrounded by light cellular tissue 
as in the case of the larger and more typical deformation. This 
condition is presumably the result of a very sparse infestation, 
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possibly the work of a nearly spent female or it may be due to an 
unusually late infestation. 

Oak pill gall (Cincticornia pilulae Walsh). Scarlet 
oak leaves bearing from two to eight good-sized galls of this species 
were submitted for examination under date of October 25, 1920, 
by Robert D. McCarter, 50 Church st., New York, accompanied by 
the statement that practically all the leaves on a very fine oak tree at 
Rye were affected in this manner. 


Fig. 2 Dichrona gallarum Rubs., fifth antennal 
segment of male (left) and female (right), greatly enlarged 
(original). ‘ 


Examination of these galls showed from three to five or six large 
reddish orange larvae in a central, irregular cavity. Most of the 
interior had been destroyed and the outer walls were more or less 
granular and cracked. It is evident that the galls are in a condi- 
tion to disintegrate readily with the coming of warm weather in the 
spring. It is comparatively easy to reduce a severe local infesta- 
tion by raking and burning the fallen leaves, specially if this be done 
in the autumn. 

Elm bud gall (Dasyneura ulmea Felt). This species 
was first reared May 7, 1886 from aborted elm buds evidently taken 
in the vicinity of Washington, D. C., by Mr Pergande. Apparently 
the same gall was collected at Jamaica Plain, Mass., by J. G. Jack. 
The gall is somewhat common in the vicinity of Albany. The 
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insect seems to be local in habit, since clusters of slippery elm 
sprouts are very likely to have a considerable proportion of the 
buds blasted by the work of this midge. The infested buds expand 
to a varying degree, the green leaves just pushing out of the dark- 
brown bud scales in some cases, and in many others the young 
leaves form an irregular, somewhat flattened mass of aborted leaves 
with a diameter of nearly one-half of an inch or thereabouts. Many 
of the buds affected in this manner fail to develop any leaves and 
eventually dry up and remain upon the twigs for some months. In 
a few instances leaves may develop successfully from closely adja- 
cent buds. ; 

The very few midge larvae observed in these deformities in New 
York led to some questioning as to the true gall producer. It was 
therefore with more than usual interest that an examination was 
made June 18, 1921 of a number of galls provisionally identified as 
those of this species and just at hand from Prof. F. A. Fenton, 
Ames, Iowa. This disclosed in the larger galls, numerous minute 
midge larvae here and there in cavities formed by partly developed, 
greatly aborted leaves. The larvae were upon the active green 


Fig. 3 Xylodiplosis aestivalis Kieff., side view of 
abdomen showing portion of the extremely long ovipositor within, 
greatly enlarged (original). 


tissues and were sufficiently abundant in our opinion, to account 
for the deformation observed. This applied to the larger type of 
gall with a diameter of about three-quarters of an inch. There were 
also on these slippery elm shoots a few blasted, partly dried galls 
at the base of well-developed leaves. These latter had a diameter 
of approximately one-quarter of an inch and an examination showed 
five or more small larvae on the somewhat limited green tissues near 
the base of the swollen bud while the apical half was mostly brown. 
It appeared as though the infestation in the case of these smaller 
galls had been so severe as to almost blast the development of all 
leaves and make impossible anything but a very rudimentary growth. 
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Colpodia trifolii Felt. A series of males and females of this 
species was received from P, R. Lowry, April 8, 1921, all labelled 
as having been reared from wheat stubble in Hessian fly cages at 
Sandusky, Ohio, September 12-18, 1920. There were no data to 
suggest the part of the stubble infested by this gall midge. A 
related species, C. sanguinia Felt, was received in 1915 from 
Dr J. M. Aldrich accompanied by the statement that the insect was 
reared from an almost pure blue grass turf. Another species, C. 
pratensis Felt, was taken under such conditions as to suggest 
a host relationship with Kentucky blue grass. 

The midges referable to the genus Colpodia are remarkable for 
their very narrow wings. They presumably represent an extreme 
type of specialization and as two other American species, C. 
péectinata'Felt and’ C. temeritatis Felt. have peen rearea 
from galls on linden and ash respectively under conditions suggest- 
ing an inquiline relation, it is quite possible that the various species 
do not produce galls but subsist upon the distorted tissues resulting 
from the activities of other gall insects or they may find at the 
base of the roots of certain grasses approximately similar condi- 
tions. This latter may be the reason why midges of this genus have 
been obtained from grassy areas. 

Panorpa? rufescens Ramb. A larva approximately three- 
quarters grown and presumably referable to this species was found 
in the environs of Albany July 27, 1921 within a fine specimen of 
the fungus, Sebacinaincrustans (Pers.) Tul. The larva 
had probably entered the fungus in search of animal food, since it 
appears to be predaceous. It is quite possible that it was in a bur- 
row excavated by some other insect, though there was no evidence 
of other invaders. Adult specimens of Panorpa were said to be 
somewhat common in the area where this larva was found. 

Periodical cicada (Tibicen septendecim Linn.). The 
brood of this most interesting insect which appeared in 1919 is the 
Jargest which occurs in the United States though it is restricted to a 
very limited portion of New York State. 

Early records show that there were large swarms in Queens and 
Suffolk counties in 1902 and that it was observed that year at Wan- 
tagh, Nassau county, and also in Richmond and Kings counties, 
thus confirming earlier records. 

A circular letter was given to the press at about the time the 
insects were due to appear and the following is a summary of the 
information received. 
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William T. Davis of New Brighton, Staten Island, well known 
because of his enthusiastic love for nature, states that this insect 
appears to have been limited to that part of Long Island extending 
from Central Park and Farmingdale south to Massapequa and east 
to Mastic. He states that there were countless numbers of small, 
dead branches in the areas between Farmingdale and Massapequa 
and rightly concludes that the cicadas were extremely abundant. He 
states that there were a great many eggs or attempts to lay eggs in 
Baptisia and that as in previous years there was a marked restric- 
tion to colonies or groups. There was one thickly infested area 
east of Massapequa along the railroad track and another about 2 
miles north. In both the insects occurred in countless numbers. 

He further states that Charles P. Benedict of Staten Island heard 
several periodical cicadas singing about his house on the Manor road. 
He adds that in 1902 several of the insects were taken at West New 
Brighton not far from where Mr Benedict resides. 

H. Schmucker of Islip, under date of June 3d, reported that he 
had seen great numbers of the periodical cicadas in the shrubs 
about a mile north of his home. Prof. C. R. Crosby of Cornell 
University informed us July 24th that he had seen a large cicada 
colony west of Farmingdale. 

The earlier Columbia county record is based on a report in the 
Saugerties Telegraph of June 26, 1902, to the effect that the insect 
was reported at Claverack. A special effort was made to locate 
individuals the past season and as no results were secured the 
infestation must be very sparse if existent. 

It was found impossible to secure any confirmation of ‘the occur- 
rence of this brood in the western portion of the State, namely in 
Monroe, Niagara and Ontario counties, and if colonies occurred 
in these sections they must have become greatly reduced. 

Bat bug (Cimex pilosellus Horv.). There are several 
bugs very closely resembling the widespread and sometimes common 
bed bug of dwellings, Cimex lectularius Linn., which 
are occasionally found in buildings. 

An exceptionally interesting case of this kind came to our atten- 
tion early in June 1921, at which time evidence of the previous 
abundant presence of C. pilosellus were noted in a bat-fre- 
quented attic of a brick building at Rensselaerville, N. Y. The bats, 
we were informed, had been destroyed previously by fumigating 
with burning sulphur and several pailsful of their bodies were 
removed. The bugs or their remains were extremely numerous in 
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the portion of the attic frequented by the bats and pieces of mortar 
and boards were thickly spotted with dead bugs or the cast skins 
of the insects. This condition was the result of a liberal use of 
kerosene oil and corrosive sublimate prior to our examination. 

It is difficult for anyone but an expert to distinguish between this 
bat bug and our common bed bug. ‘Tihe bat insect, however, is 
more hairy or pubescent, with the surface rather coarsely punctured | 
and the abdomen narrower than in the common bed bug or the barn 
swallow bug, Oeciacus vicarius Horv. This last named 
is somewhat common in and about the nests of barn or chimney 
swallows and when the birds nest in chimneys an occasional invader 
enters sleeping quarters to the great perturbation of the house- 
keeper. 

Ordinarily the bugs living at the expense of bats and swallows 
are not troublesome in dwellings. They are very likely to disappear 
when their normal hosts are obliged to seek shelter elsewhere. 

Azalea bark scale (Eriococcus azaleae Comst.). 
Azalea twigs somewhate badly infested wit hthis insect were received 
under date of April 19, 1920, from John Dunbar, assistant super- 
intendent of parks, Rochester, accompanied by the statement that 
this scale insect was quite troublesome to azaleas in the green- 
houses and seemed to multiply very rapidly under cool conditions, 
this being a striking contrast to the behavior of the common mealy 
bug of the greenhouse. He also adds that it is extremely difficult 
to control this scale insect with any kind of a spray. It did not 
prove troublesome when the plants were plunged out in the sum- 
mertime. 

An examination of the material showed full-grown females and 
recently hatched young. The probabilities are that this species 
breeds more or less continuously under greenhouse conditions. 
Records available indicate that this may be a native species which 
ordinarily lives in the open, since Professor Comstock has reported 
this species as occurring commonly upon wild azalea, Azalea 
nudiflora, in Coy Glen, near Ithaca, and far from any culti- 
vated plant. This species has also been recorded upon greenhouse 
azaleas at the Michigan State Agricultural College. 

The probabilities are that this insect can be most effectively 
treated in greenhouses by fumigating with hydrocyanic gas at two- 
week intervals, the repeated treatments being designed to catch all 
the insects while young and therefore particularly susceptible and 
also to insure thoroughness. Mr Dunbar states that this scale was 
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controlled by laying the plants down on a board surface outside 
the greenhouse and literally washing off the insects with a forceable 
stream of water. 

Japanese spotted camel cricket (Diestrammena japon- 
ica Blatchl.). This interesting species was found in New York 
State for the first time in 1916, when it occurred in large numbers 
in the cellar of a Buffalo greenhouse. A few specimens were 
received October 24, 1921 from Henry W. Thorne, Johnstown, 
accompanied by the statement that it occurred in several cellars 
in his vicinity. This latest record would indicate that the insect 
is becoming somewhat widely distributed in the country, presumably 
through shipment of greenhouse plants, especially as it has been 
recorded previously from Massachusetts, Ohio, Illinois, Rhode 
Island, Wisconsin and Canadian greenhouses. 

This camel cricket has a body length of about one-half of an 
inch, while the distance from the tip of the slender antennae to the 
extremity of the extended hind leg is 2% to 3 inches. It was earlier 
identified as D. marmorata Haan. but has since been referred 
to the above-mentioned species. A brief account of this insect is 
given in the 32d Report of this office (N. Y. State Museum Bulletin 
198, page 88). 

Camel crickets are nocturnal in habit and in nature are usually 
found under logs and stones, along streams or in moist woodlands. 
Occasionally they occur in cellars. They are recorded as having 
nearly omnivorous habits, readily eatmg meat, fruit and vegetables. 
There is little probability of appreciable injury following an infesta- 
tion by this insect. 
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PUBLICATIONS. OF THE ENTOMOLOGIST 


The following is a list of the principal publications of the Ento- 
mologist. The titles*, time of publication and a summary of the 
contents of each are given. Volume and page numbers are sepa- 
rated by a colon. 

New Philippine gall midges with a key to the Itonididae. Philip- 
pine Jour. Sci., 13 :281-325, pl. 1, 1918 | 


The following new genera and species are characterized: Luzono- 
myia in. gg, Lo "symphoremae type, Diceromy 1a, #7 
vernoniae type, Kronodiplosis n. g, K. uichancoi type, 
Kamptodiplosis:n,.¢.,.K. reducta type. Heliodiplosis in) ¢) 
H. spatholobi type, and the following new _ species described: 
Asphondylia. vitea, Acccallicarpae; Schizompyranacara: 
phae, S. diplodisci, Lasioptera manilensis, Profelti- 
ella’ ortentalis, “Tricont arinia  1uzonensis,) ype. 
plosis banksi and H. relicta. 

There is also a key to the subfamilies, tribes and genera of the gall midges 
of the world. 


Key to American Insect Galls, N. Y. State Mus. Bul. 200, p. gt) 
figs. 250, pl. 16, 1918 
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Thirty-third Report of the State Entomologist on Injurious and 
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European Corn Borer, Knickerbocker Press, Feb. 12, 1919, p. 12. 
Brief general notice and an appeal for cooperation. 


New Corn Pest in New York. 
Circular letter issued Feb. 20, 1919. ; 
A request, accompanied by directions, for cooperation in detecting the 
occurrence of this pest. 
European Corn Borer (Pyrausta nubilalis Hubn.) Econ. 
Ent. Jour., 12:124, 1919 
A note recording the occurrence and winter characteristics of this pest. 


European Corn Borer. Cornell Extension Bull. 31, I919, p. 
35-42 
Brief, popular, illustrated account of Pyrausta nubilalis MHubn. 
Insect Pests and the Fruit Grower. N. Y. State Fruit Grower, 
April 1919, p. 6 


General discussion of fruit tree insects and methods of controlling them. 


Insect Galls and Gall Insects, Ottawa Naturalist, 32:127-31, 1919 
A general popular discussion of insect galls and their makers. 


European Corn Borer. N. Y. State Hort. Soc. Proc. First Annual 
Meeting, p. 216-18, 1919 


Record of occurrence in New York with a discussion of its importance as 
a pest and a suggestion regarding the policy of the state in relation thereto. 


The European Corn Borer. Cornell Countryman, 16:176-78, 194, 
196, 1919 


A general discussion of the problem from a national standpoint. . 


Alternation of Generations. Guide to Nature, 12:13, 1919 


A brief summary of alternation of generations among gall wasps with 
references to other insects and alternation of food plants among plant lice. 


How the Corn Borer Is Exterminated. State Service, v. 3, no. 6, 
Pp. 42-44, I919 


A discussion of the problem and of the methods adopted. 
Army worm (Heliophila unipuncta Haw.) Econ, Ent. 
Jour., 12 :272—73, I919 
Record of larvae hibernating at Saratoga. 
Anthrenus verbasci Linn., a Seventeen-year Breeding 
Record. Econ. Ent. Jour., 12:273, 1918 
Records continual breeding for 17 years by this species in unusually dry 
popcorn kept in a tight jar. 
European Corn Borer, Univ. of the State of N. Y. Bulletin to the 


Schools, v. 5, no. 16, June I, 1919 


Warning placard illustrated by four colored plates, and summarizing the 
life history and habits of Pyrausta nubilalis Hubn. 
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Five Non-gall-making Midges. Ent. News, 30:219-23, 1919 

The genus Hormosomyia is erected and the following new species are 
described: Prionellus eremi, Hormosomyia oregonensis, 
Porricondyla:.consobrina, Pu. tultonensis 7) an oe 
podia colei. 


New Philippine Gall Midges, Philippine Jour. Sci., 14:287-94, 
IQIQ 


The following new species are described: Ctenodactylomyia 
antidesmae, Liasioptera falcata, Asphondylhia griew- 
iae, Contarinwa saltatay,: Bremia | macrofilum, 
Arthrocnodax coprae, Itonida paederiae and Ceci- 
domyia philippenensis. 

European Corn Borer, Pyrausta nubilalis Hubn. Econ. 
Ent, Jour. 12:408, 1919 

But one generation occurred in New York. An infestation at North 

Collins, Erie county, is recorded. 


The Plant Galls Collected by the Canadian Arctic Expedition, 1913- 
18. Rep’t of the Canadian Arctic Expedition, 1913-18, v. 3, 
Insects, p. 37g-38g, 1919 

Notes and comments upon a number of Salix galls, insects and mites. 

Typical galls of Phytophaga rigidae O. S. were found in the 

collection. 

The Life History of the European Corn Borer and a Summary of 
the Possibilities of Exterminating the Pest in New York State. 
Proceedings of the Conference on the European Corn Borer 
held by the National Commissioners of Agriculture with State 
Entomologists and Representatives of the United States 
Department of Agriculture. State of N. Y. Dep Farms 
and Markets, Div. Agr., Bul. 123, p. 20-27, 1919 


A general discussion of the life history and habits of Pyrausta 
nubilalis, urging that no reasonable prospect of control or extermina- 
tion be left untested. 

The European Corn Borer Problem. Econ. Ent. Jour., 13 :59-73, 
1920 


A general summary and discussion relating to control of Pyrausta 
nubilalis Hubn. 


New Gall Midges or Itonididae from the Adirondacks. N. Y. Ent. 
Soc. Jour., 27:277-92, 1920 


A number of new Adirondack records are given and the following new 


genera and _ species described: Tritozyga borealis, Gaon 
somyia borealis, Neptunimyia filavida, Neocatocha 
Sylvania, ) Joannisia:  borealrs: Campylomyza monti- 


cola, Parwimnerteia, > g.19) 0) imo tment a, Didactylomyia 
robusta, Porricondyla johnson, PL: bidentata, P. spini- 
eerayers ‘tumidosa, Asynapta borealis, A. dolens, Camp- 
tomyia antenmatanwwG. pdehtatiat iG. pectinata, Holoneu- 
rs -VOtlatay Dicrodiplosis ‘insolens, Bremia_ syl- 
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vestris, Lobodiplosis borealis, Mycodiplosis inter- 
media, M. lenis, Hyperdiplosis insolens and Lesto- 
diplosis satiata. 


Insect Pests of Ornamental Plants. Garden Magazine, 31 :182-85, 
May 1920 

Brief popular accounts of the iris borer, stalk borer, rose beetle, rose scale, 

box leaf midge, pitted ambrosia beetle, arbor vitae leaf miner, juniper scale, 


European pine shoot moth, spruce gall aphid, spruce bud scale, pine bark aphid, 
chrysanthemum midge and some of the general pests of ornamentals. 


Entomology, American Year Book, 1919, p. 679, 681, 1920 
A brief résumé of the more important contributions in systematic 
entomology. 


Corn Borers and Grass Insects. Univ. of the State of N. Y., State 
Dep’t of Education, State Museum, p. 1-7, 1920 (issued June 


20). 

Brief descriptive account of grass webworms, Crambus luteolellus 
Clem., lined corn borer, Hadena fractilinea Grote, stalk borer, 
Papaipema nitela Guen., corn ear worm, Heliothis obsoleta 
Fabr. and European corn borer, Pyrausta nubilalis Hubn. 


New Indian Gall Midges. Mem. Dept. Agric. India, Ent. Ser. VII, 


no. I, p. I-II 
The following genera and _ species are described as _ new: 
Raodiplosis, type, R. orientalis, Horidiplosis, Type 
H. fici and the following species: Asphondylia lantanae, A. 
phyllanthi, Schizomyia assamensis, Contarinia cau- 
data, Mycodiplosis indica, Diadiplosis indica, Raodi- 
plosis orientalis, Orseoliella apludae, Itonida penni- 
seti, and Cecidomyia penniseti. 


European Corn Borer, A Call for General Control (in collaboration 
with G. G. Atwood) Dep’t Farms and Markets, Div. Agr. Circ. 
199, p. I-2, pls. 2, 1920 (issued Nov. 19) 

A brief summation of injuries, habits and the repressive measures advised 
for Pyrausta nubilalis Hubn. 


Four New African Gall Midges. Natal Museum, Annals, v. 4, p. 
2, p. 491-96 


Xenhormomyia was erected and X. africana and X. natalensis 
described. Another new genus Heterobremia and two species, H. 
furcata and H. agilis were also described. 


Insects and the State. N. Y. State Museum Bul. 219, 220, p. 227- 


31, 1920 
A brief discussion of the numbers and importance of insects in relation to 
the development of the state collections. 


Later Developments in the European Corn Borer Situation. Ent. 


Soc. of Ontario, 50th Rep’t, for 1919, p. IIO-II, 1920 
Summary of conditions prevailing at the end of 1919 in relation to 
Pyrausta nubilalis Hubn. 
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New Philippine Gall Midges. Philippine Jour. Sci., 17:231-234, 
August 1920 
The following mew species are described: Scheueria schef- 
flerae, ‘Lasioptera “‘panicula, Toxomyia. Dri@etvae wand 
Mycodiplosis spondiasi. 
European Corn Borer in New York State. Econ. Ent. Jour., 14: 
85-88, 1921 
A summary discussion of Pyrausta nubilalis Hubn. work in 
the new York areas in 1920. 
White Grubs and Corn. Nassau Courier, Mar. 8, 1921 
Brief outline of injuries, probabilities and preventive measures. 


European Corn)'Borer, Pyrausta nubilalis. Ore, State 
Bd. Hort., 16th Biennial Rep’t, p. 113-14, 1921 
Brief general summary of distribution and the economic status of 
Pyrausta, nibrhalis, Hobn. 
New Species of Reared Gall Midges. N. Y. Ent. Soc.’ Jour.) 2 
TI5-18, 1921 
The following species are described: Rhopalomyia sabinae, 
R. weldi, Walshomyia insignis and Winnertzia fungi- 
cola. 
Three new Subtropical Gall Midges. Ent. News, 22:141-43, 1921 
The genus Alexomyia was erected with A. ciliata as type and 
the following new species described: Porricondyla pennulae and 
Phytophagatioridens,s,. 
Indian Grass Gall Midges. Mem. Dep’t Agric., India, Pusa, Ent. 


mer. Vv LTS no.3. pits 22) O21 
The following species are described: Dyodiplosis indica on 
Andropogon . schoenant huss ) Diwmonticola on ia nee: 
monticola, D. pluwmosga, ‘on,.Androp. >. annUla tie, eoaad 
Iseilema laxum™and Orseolrella’ gramints om) Maarog. 
squarrosus. There is also a key to the Indian species of Dyodiplosis. 
Observations on Johnsonomyia Felt with a Description of a New 
Species. “Canadian Pints) 5 2:00; O21 
A résumé of the distribution of the genus and a description of John- 
sonomyia alexanderi n. sp. 
Adaptations among Insects of Field and Forest. Scientific Monthly, 
13 :165-70, 1921 | 
A general discussion of the problems of the insect world with special 
reference to adaptation. | 
Lasioptera apocyni Felt. Canadian Ent., 53:148-49, 1921 
The above midge, reared from dogbane sei Apocynum andros- 
aemifolium, is described. 
The Number of Antennal Segments in Gall Midges and a New 
Species. Brooklyn Ent. Soc. Bul., 16:93-95, 1921 


A brief discussion of the number of Dy seid segments in the Itonididae 
and a description of Lasioptera howardi 
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Methods for Combating the Corn Borer. Canning Age, Dec. 1921, 
Pp. 25-27 


Summary discussion of conditions in New York State with special refer- 
ence to quarantine and control measures. 


Javanese Gall Midges. Treubia, 1 :139-151, 1921 


The following new species are described: Dasyneura elatostem- 
hae, Oulu batoste muna, (su. ta nnetanrehva) falcaria ! on 
Ay¥icennia officinalis, Stefaniella orientalis on Lepi- 
dagathis javanica, Schizomyia laporteae on Laportea 
stimulans, Schizomyia nodosa on Moschosm’a poly- 
stachum, Schizomyia villebrunneae on Villebrunnea 
rubescens, Asphondylia leeae on Leea sambucina, 
Asphondylia litseae on Litsea sp. and Asphondylia stro- 
bilanthi on Strobilanthus cernuus. 

Notes are also given on the following species: Lasioptera 
javanica, L.. manilensis, Asphondylia callicarpae and 
Procontarinia matteiana. 


A new Javanese gall midge, Treubia, 1 270-71, 1921 
Trishormomyia pandani reared from Pandanus nitidus 
is described as a new species. 
European Corn borer, Situation, N. Y°’ State) Hort:* Soe? Proc. 
66th Meeting, p. 68, 1921 
Brief general summary of Pyrausta-nubilalis Hubn. conditions for 
1921. 
White Pine Weevil and Reforestration. The Conservationist 
(Albany, N. Y.). 4:189—-90, 1921 


Summary discussion of control methods for Pissodes strobi Peck. 


A new Diadiplosis. Zoologica (N. Y.), 3:225-26, 1921 ' 


Diadiplosis pseudococci_ preying on mealy bugs, Pseu- 
dococcus bromeliae, in British Guiana is described. 


New Javanese Gall Midges, Treubia, 2:89-92, 1924 


The genus Thorodiplosis is erected, type T. impatientis n. 
sp., reared from impatiens and the following additional new species described: 
Orseoliella orientalis on Oplismenus compositus, 
Parallelodiplosis javanica on Panicum indicum and 
Paratlelodiplosis paspali on Paspulunmsicrd biciulhatum., 
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ADDITIONS: TO:COLLECTIONS 


The following are the more important additions to the collections : 
DONATION 


Hymenoptera, 1919 


Kaliofenusa ulmi Sund., elm leaf miner, larvae on elm leaves, June 9, C. F. 
Curtis Riley, Syracuse. Same, work on elm, June 21, Lucy C. Allen, 
Wilton 

Aylax pisum Walsh, galls on Lygodesmia, September 22, C. N. Ainslie, 
Rugby, N. D 

Andricus coronus Beutm., gall on oak, April 17, H. Garman, Lexington, Ky. 

Andricus cornigerus O.'S., gall, October 3, 1919, J. J. Davis, Riverton, N. J. 

Rhodites fulgens Gill., gall on Rosa gymnocarpa, May 16, J. S. Boyce, San 
Francisco, Cal. 


Coleoptera, 1919 


Pomphopoea sayi Lec., Say’s blister beetle, adult on peach, June 5, G. G. 
Atwood, Onondaga county. Also received in June from Watkins, Buffalo, 
Rochester and South Byron 

Galerucella luteola Mull., elm leaf beetle, larvae and pupae on elm, July 14, 
E. T. Horton, Whitehall 

Plagiodera versicolora Laich., poplar and willow beetle, adults on willow, 
June 17, F. J. Seaver, New York 

Oberea bimaculata Oliv., raspberry cane borer, adults and work on Rasp- 
berry twigs, June 26, L. M. Allen, Saratoga Springs 

Microclytus gibbulus Lec., adults, November 13, F. J. A. Morris, Peter- 
borough, Ont. 

Popillia japonica New., Japanese beetle, adults, larvae and pupae. May 27, 
J. J. Davis, Riverton, N. J. 

Laemophloeus pusillus Schon., adult on corn, September 18, Sylvester F. 
Virkler, Castorland, through Agricultural Department, from shipment of 
corn from Argentina, S. A. 


Diptera, 1919 


Crane flies. A series of ten species, three represented by paratypes were 
received December 3, 1918 from C. P. Alexander, now of Amherst, Mass. 

Camptocladius, larva in human stomach, November 5, through State Depart- 
ment of Health, Johnstown 

Diarthronomyia artemisiae Felt, galls on artemisia, November 14, 1918, E. G. 
Ane Yakima, Wash. Same, gall on sage, April 24, F. R. Cole, Pullman, 

Jash. 

Rhopalomyia alticola Ckll., galls on artemisia, November 14, 1918, E. G. 
Titus, Yakima, Wash. 

Hormomyia crataegifolia Felt, thorn cockscomb gall, July 28, George S. 
Graves, Newport 

Obolodiplosis robiniae Hald., galls on Robinia, August 10, A. Cosens, 
Toronto, Ont. 

?Cecidomyia balsamicola Lintn., balsam midge, galls on white spruce, July 10, 
J. M. Swaine, Fort Coulonge, Quebec. ‘Same August 25, C. L. Shear, 
North Creek 

Cuterebra cuniculi Clark, rabbit bot fly, November 18, H. H. Johnson, 
Poughkeepsie 

A series of twenty-seven specimens belonging to seven genera and represent- 
ing fifteen species were received March 3; from M. C. VanDuzee, Buffalo 
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Lepidoptera, I9I9 


Laspeyresia molesta Busck, oriental peach moth, larvae and work on peach, 
June 27, T. F. Niles, White Plains 

Apantesis virgo Linn., harness moth, July 23, A. W. Palmer, Johnstown 

Hadena fractilinea Grote, lined corn borer, larvae on corn, June 2, F. H. 

. Lacy, Poughkeepsie. Also received during the same month from Old 
Chatham, Skaneateles, Eagle Bridge, Glen and Argyle 

Macronoctua onusta Grote, Iris borer, larvae on iris, July 10, Mrs Charles 
Gannon, Ballston Lake 

Heliophila unipuncta Haw., army worm, young larva on corn, July 24, 
William J. Schreiber, Mechanicsville. Same caterpillars on corn, August 5, 
W. J. Hagar, Canajoharie. Same, August 7, J. Leonard, Feura Bush road. 
Same, August 18, W. K. Agne, Rome. Same, August 23, Harry C. Morse, 
Gloversville 

Papaipema nitela Guen., stalk borer, larvae on corn, June 20, G. W. Bush, 
Utica. Also received from Rome, Coxsackie, Mineola, Salem, Cambridge, 
Skaneateles, Schuylerville, East Quogue, Amenia, Mechanicville, Oriskany 
Falls, Mount McGregor, Fredonia, Charlotteville, Hudson Falls and 
Watkins 

Hadena dubitans Walk., caterpillar on corn, May 23, William Russell, 
Ballston Spa 

Chloridea obsoleta Fabr., corn ear worm, in corn June 5, T. B. Clausen, 
Schenectady. Also received in October from Akron, Jamestown, Buffalo, 
Clarence Center, Alden and South Byron 

Plathypena scabra Fab., green-striped clover worm, caterpillar on beans, 
August 5, Harry Cook, Albany 

Heterocampa guttivitta Walk., antlered maple caterpillar, larva on maple, 
July 25, T. J. Rupert, Jamestown 

Notolophus antiqua Linn., ancient tussock moth, eggs, March 21, G. W. 
Crawford, Ballston 

Pyrausta ainsliei Heinr., larvae on smartweed, April 14, G. G. Ainslie, Knox- 
ville, Tenn. Same, on polygonum, May 29, W. P. Flint, Urbana, Ill. Same, 
on corn, August 12, H. E. Gossard, Ravenna, Ohio, through Ohio Agri- 
cultural Experiment Station. Same, October 2, F. A. Fenton, Ames, Iowa 

Pyrausta nubilalis Hubn., European corn borer, larvae in corn, January 30, 
V. V. Osterhoudt, Scotia. Also received from Saratoga Springs, Ballston 
Lake and Esperance 

Evetria buoliana, European pine shoot moth, larvae, April 18, F. J. Seaver, 
Bronx Park 

Laspeyresia caryana Fitch, galls on pecan twigs, May 12, J. M. Del Curto, 
Austin, Texas 

Hemerophila pariana Clerck, apple and thorn skeletonizer, work on apple, 
December 11, 1918, J. R. De la Torre-Bueno, White Plains 

Sitotroga cerealella Oliv., angoumois grain moth, adult on corn, September 18, 
Sylvester F. Virkler, Castorland, through Agricultural Department, from 
shipment of corn from Argentina, S. A. 

Gnorimoschema tetradymiella Busck, gall on Tetradymia spinosa, July 10, 
A. O. Garrett, Castle Dale, Utah 

Paraclemensia acerifoliella Fitch, maple leaf cutter, larvae on maple, July 28, 
Se S. Graves, Newport. Same, work, September 17, Raymond C. Donnan, 

oricon 


Hemiptera, 1919 


Pachypsylla venusta O. S. and P. gemma Riley, hackberry galls, April 1, 
E. Bethel, Denver, Col. 

Chermes cooleyi Gill., gall on Colorado blue spruce, May 15, F. A. Bartlett, 
Stamford, Conn. ‘Same, galls on spruce, November 3, 1919, H. R. Hagan, 
Lehi, Utah 

Chermaphis pinifoliae Fitch, pine leaf aphid, adults and eggs on pine, July 23, 
M. L. Minor, St Huberts 
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Pemphigus imbricator Fitch, beech tree blight, affected leaves, September 15, 
John A. Losee, Richfield Springs 

Olliffiella cristicola Ckll., gall on Quercus emoryi, June, G. F. Ferris, Benson, 
Ariz. 

Corythuca pallida Osb. & Drk., C. bulbosa Osb. & Drk., C. betulae Drk. para- 
type, C. elegans Drk., Leptostyla clitoriae Heid., Teleonemia belfragei Stal., 
Nezara viridula Linn., one bearing the eggs of a Tachinid fly, Trichopoda 
pennipes Fab. on the thorax. All from Professor Carl ¥. Drake, Syracuse 


Acarina, 1919 


Eriophyes rhoinus Ckll., mite gall on Rhus glabra cismontana, October, 1918, 
T. D. A. Cockerell, Boulder, Col. (Desc. Science, Dec. 2, 1910, p. 7096) 
?Eriophyes ribis Nal., galls on gooseberry, June 19, S. B. Fracker, Madison, 
Wis. 


Hymenoptera, 1920 


Vespa crabro Linn., European hornet, adult, August 21, 1920, Mrs Cora P. 
Flood, Highland Falls. 

Andricus cornigerus O. S. horned oak gall, on Quercus imbricaria, June 2, 
1920. W. O. Hollister, Cuyahoga Falls, Ohio 

Andricus parmula Bass. Gall on Quercus, Sept. 22, 1920. E. Bethel, Denver, 
Col. 

Disholcaspis persimilis Ashm., Galls, April 10, 1920, J. M. Langston, 
Hattiesburg, Miss. 

Disholcaspis bassetti Gill., gall on Quercus imbricaria, June 2, 1920, W. O. 
Hollister, Cuyahoga Falls, Ohio. 

Systole species, gall on Pleuraphis rigida, March 2, 1920, H. J. Quayle, River- 
side, Cal. 

Pontania petiolaridis Cosens, Gall on willow, December 8, 1919, Roy Latham, 
Orient 


Coleoptera, 1920 


Galerucella luteola Mull., elm leaf beetle, larvae and eggs on elm, July 15, 
1920, Edwin Styring, Whitehall 

Nodonota puncticollis Say, rose leaf beetle, adults on apple, June 19, 1920, 
F. L. Pelton, Potsdam 

Typophorus canellus Fab., strawberry root worm, adults on strawberry, 
June 21, 1920, S. Reynolds, Ballston Spa 

Phyllotreta pusilla Horn, western cabbage flea beetle, Brownwood, Texas, 
William A. Hoffman 

Mezium americanum Lapl., adult, October 15, 1920, Miss Goldring, ? Cadosia 

Agrilus viridis Linn., galls on Rosa rugosa, May 9, 1920, H.*B. Weiss, New 
Brunswick, N. J. 

Adistemia watsoni Walleston, in box with mouldy beetles, December 1920, 
L. B. Woodruff, New York 

Byturus unicolor Say, raspberry Byturus, larvae on raspberry, July 17, 1920, 
M. M. Kennedy, Coxsackie 

Craspedonotus tibialis Schaum., J. J. Davis, Riverton, N. J. introduced from 
Japan 

Coleoptera comprising 648 specimens representing 368 species new to the 
State collections were very generously donated by D. B. Young 


Diptera, 1920 


Psila rosae Fab., carrot rust fly, larvae on carrots, January 14, 1920, S. B. 
Winans, Pine Plains 

Anthracophaga distichliae Mall., galls on Distichlis apicata, March 7, 1920, 
E. Bethel, San Diego, Cal. 
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Aplonyx sarcobati Felt, gall on Sarcobatus vermiculatus, June 26, 1920, A. O. 
Garrett, Manti, Utah 

Diarthronomyia hypogaea H. Lw., Chrysanthemum gall midge, on chrysanthe- 
mum, February 4, 1920, John Barlow, Kingston, R. I. Same, galls and 
adults on chrysanthemum, November 5, 1920, city greenhouses, Albany, 
through G. G. Atwood, Department Farms and Markets 

Rhopalomyia grossulariae Felt, galls on Ribes indecorum, Grosmont, Calif., 
E. Bethel, February 20, 1920 

Rhopalomyia utahensis Felt, galls on Chrysothamnus, May Io, 1920, A. O. 
Garrett, Salt Lake City, Utah 

Rhopalomyia gutierreziae Felt, gall on Gutierrezia, June 26, 1920, A. O. 
Garrett, Manti, Utah 

Asphondylia chrysothamni Felt, galls on Chrysothamnus, September 15, 1920, 
E. Bethel, San Diego, Cal. © 


Lepidoptera, 1920 


Papilio troilus Linn., green clouded swallowtail, chrysalis, September 30, 
1920, E. S. Miller, Wading River 

Hadena dubitans Walk., ? larvae on potato vines, June 28, 1920, G. W. Bush, 
Utica. Same, larvae on corn, June 18, 1920, G. H. Gunn, Aurora 

Chloridea obsoleta Fab., corn ear worm, November 10, 1919, H. G. Chapin, 
Watkins 

Sesia pyri Harris, pear borer, work on apple bark, August 5, 1920, Joseph H. 
Dodge, Rochester 

Crambus caliginosellus Clem., grass webworm, larvae on corn, June 21, 
1920, James E. Petta, Saratoga Springs 

Crambus luteolellus Clem., grass webworm, larvae on corn, July 8, 1920, 
G. W. Bush, Utica. Same, June 18, 1920, G. H. Gunn, Aurora. Same, 
injuring corn and soy beans, June 11, 1920, James Pringle, Jamestown. 
Same, June 10, 1920, E. C. Weatherby, Auburn. Same, June 9, 1920, W. H. 
Bates, Hyndsville. Same, June 8, 1920, G. W. Bush, Utica. 

Pyrausta nubilalis Hubn., European corn borer, larva on corn, September 16, 
1920, Alfred Morrison, North Collins. Same, larva, September 3, 1920, 
P. M. Eastman, Schenectady. 

Argyresthia thuiella Pack. Arbor vitae leaf miner, Arbor vitae, June 12, 
1920, P. G. Taddiken, Ogdensburg 

Bucculatrix canadensisella Chamb. Birch leaf skeletonizer, cocoons on 
birch, September 18, .1920, Mrs A. M. Harris, Schroon Lake 

Coleophora limosipennella Dup., European elm case bearer, on elm, June 9, 
1920, Mrs James A. Glover, Garrison 

Tinea defectella Zell., reared from fungus, William A. Hoffman, Brownwood, 
Texas 


Hemiptera, 1920 


Macrosiphum granaria Buck., grain aphis, aphid on oats, July 8, 1920, A. B. 
Buchholz, Hudson 

Phyllaphis coweni Ckll., galls on Manzenite (Arctostaphylos) September 22, 
1920, E. Bethel, Denver, Col. 

Eriococcus azaleae Comst., Azalea bark scale, full grown females and young 
on azalea, April 19, 1920, John Dunbar, Rochester 

Lepidosaphes grandilobis Mask, on Banksia marginata, T. D. A. Cokerell, 
Victoria, Australia, received November 14, IQI9 

Chionaspis micropori Marlatt, T. D. A. Céckerell, China 


Acarina, 1920 


Eriophyes cephalanthi Cook, galls on Cephalanthus, December 8, 1919, Roy 
Latham, Orient 

Eriophyes nyssae Trott., on black gum (Nyssa), December 8, 1919, Roy 
Latham, Orient 
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Hymenoptera, 1921 


Cephus pygameus Linn., wheat saw-fly borer, larvae on wheat, June 28, J. F. 
Rose, South Byron 

Cynips plumbella Kins., gall on oak, November 28, L. J. Childs, Santa Rose 
Mt., Cal. 

Rhodites gracilis Ashm. regal rose gall September 16, Mrs E. P. Gardner, 
Canandaigua 

Prenolepis imparis Say, male and female, March 27, Nassau. Through W. M. 
Wheeler 

Vespa crabro Linn., European hornet, nests and adults, October 26, F. E. 
Adsit, Castleton 


Coleoptera, 1921 


Xyleborus sp., ambrosia beetles, adults in balsa wood, April 18, Costa Rica, 
through Dr Hermann Von Schrenk, St Louis, Mo. 

Anthonomus robustulus Lec., adult, June 20, S. C. Bishop, Juanita Island 

Smicronyx sculpticollis Casey, galls on Cuscuta (dodder), August 12, H. B. 
Weiss, Monmouth Junction, N. J. 

Hylobius pales Hbst., Pales beetle, work on larch, June 11, John Barford, 
East Chatham 

Lyctus parallelopipedus Melsh., powder-post beetle, adults and larvae on 
black walnut, October 6, Frank T. Sullivan, Buffalo 

Olibrus semistriatus Lec., adult, July 20, S. C. Bishop, Juanita Island 

Antherophagus ochraceus Melsh., adult, on bumble bee, July 28, W. J. 
Schoonmaker, Rensselaer 

Cyphon padi Linn., adult, September 9, S. C. Bishop, Lake Bluff 

Agrilus viridis ? Linn., larvae in Rosa rugosa, August 8, Holland, through 
G. G. Atwood, Department of Farms and Markets. This was imported 
material for budding and the Agrilus had bored and so nearly girdled the 
stocks as to make them worthless for budding purposes. Same, work on 
rose, August 18, H. B. Weiss, Trenton, N. J. 

Malporus cinctus Say, adult, September 9, S. C. Bishop, Lake Bluff 


Diptera, 1921 . 


Dasyneura rhois Coq., adults and galls, May 9, Prof. T. H. Jones, Baton 
Rouge, La. 

Dasyneura ulmea Felt, elm bud gall, galls on elm, March 15, J. M. Swaine, 
Ottawa, Can. Same, galls on slippery elm, May 26, F. A. Fenton, Ames, 
Iowa. Same, galls and larvae on slippery elm, June 1S BAG Fenton, 
Ames, Iowa 

Diarthronomyia artemisiae Felt, gall on Artemisia, March 12, L. J. Childs, 
Hesperia, Cal. 

Diarthronomyia hypogaea F. Lw., chrysanthemum midge, galls on chrysanthe- 
mum, October 21, J. James De Vyver, Oneonta. Same, galls on mistletoe. 
chrysanthemum, ‘September 6, L. F. Strickland, Lockport 

Phytophaga ? destructor Say, Hessian Fly, adult on wheat, March, T. B. 
Fletcher, Baghdad, Mesopotamia 

Phytophaga celtiphyllia Felt, gall on hackberry, September 16, T. H. Jones, 
Baton Rouge, La. 

Rhopalomyia “audibertiae Felt, gall on Audibertia, March 12, L. J. Childs, 
Hesperia, Cal. 

Rhopalomyia californica Felt, adults and galls on Baccharis pilularis, June 30, 
E. O. Essig, Berkeley, Cal. 

Rhopalomyia clarkei Felt, galls and midges, June 27, W. E. Britton, East 
Haven, Conn. 

an ibe ephedrae Ckll., gall on Ephedra, March 12, L. J. Childs, Hesperia, 

al 


Lasioptera nodulosa Beutm., nodula stem gall, gall and adults on Rubus, 
March 7, T. H. Jones & W. G. Bradley, Baton Rouge, La. 
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Indodiplosis mangiferae Felt, adults on mango, March, D. d’Emmerez de 
Chamroy, Port Louis, Island of Mauritius 
Hormomyia crataegifolia Felt, thorn cocks comb gall, June 19, J. M. Swaine, 

Ottawa, Can. 

Itonida anthici Felt, gall on cypress, August 5, T. H. Jones, Baton Rouge, La. 

Itonida taxodii Felt. galls on bald cypress, August 23, T. H. Jones, Mag- 
nolia, La. 

Monarthropalpus buxi Lab., box leaf midge, pupae on box wood leaf, 
April 27, C. H. Zimmer, Wheatley Hills. Same, pupal skins in box, June 25, 
John D. Rockefeller Est., Pocantico Hills 

Phytomyza ilicicola Loew, American holly leaf miner pupe and work, 
April 29, C. H. Zimmer, Syossett. Same, May 11, C. H. Zimmer, Syossett 

Olfersia americana Leach., adult on Great Horned Owl, October 25, S. C. 
Bishop, Albany 


Lepidoptera, 1921 


Chloridea obsoleta Fabr., corn ear worm, larvae on corn, July 14, C. B. 
McEwan, Loudonville. Larvae were also received from Rochester, Low- 
ville, Hyde Park, Fayetteville, Belmont, Utica, Gloversville, Watertown, 
Nassau, Red Hook, Ballston Spa, Cobleskill, North Java, Fonda, Corinth, 
Glens Falls, Middletown, Mechanicville, Slingerlands and Hoosick Falls 

arta argillacea Hubn., cotton moth, adult, September 14, H. W. Bell, 

tica 

Plathypena scabra Fab., imago, December 22, Roy Latham, Orient 

Ennomos subsignarius Hubn., snow white linden moth, work and pupae, 
July 20, J. F. Rose, Stafford. Same, adults in swarms, June 28, R. E. 
Horsey, Rochester 

Rachela bruceata Hulst, Bruce’s measuring worm, male, No. 18, William 
Russell, Ballston Spa 

Zeuzera pyrina Linn., leopard moth, larvae on apple twigs, ‘September 16, P. L. 
Huested, Blauvelt 

Crambus caliginosellus Clem., larvae on corn, N. G. Farber, Troy 

Gnorimoschema baccharisella Busck., gall on Baccharis pilularis, June 30, 
E. O. Essig, Berkeley, Cal. 

Ectoedemia populella Busck, gall on poplar, J. S. Houser, Wooster, O., 
from western Ontario, Canada 

Bucculatrix canadensisella Chamb., birch leaf skeletonizer work, September 9, 
F. C. Smith, Westport. Same, work on birch, September 22, L. E, Allen, 
Plattsburg 


Odonata, 1921 


Anax longpipes Hag., adult, June 22, William T. Davis, Staten Island. 


Hemiptera, 1921 


Ormenis pruinosus Say, lightning leaf hopper, adults and young on elm, 
July 12, Phillip W. Hausman, Albany. Same, adult on grape and berry 
bushes, July 14, F. A. Weller, Cambridge 


Okanagana magnifica Davis, paratype, June 17, W. T. Davis, James Springs, 
N. M. 


Okanagana synodica Say, June 21, W. T. Davis, Clear Creek Canon, Col. 

Idiocerus cognatus Fieb., October 10, Chris. E. Olsen, Maspeth 

Euscelis stagtogalus Fieb., September, Chris. E. Olsen, New York 

Pachypsylla mamma Riley, gall on Celtis crassifolia, October 2, James R. 
Weir, Cabin John, Md. 

Phyllaphis coweni Ckll., gall on Arctostaphylos, August 2, L. J. Childs, 
Rialto, Cal. 

Illinoia pisi Kalt., pea aphis, aphids on peas, July 18, Asa L. Brower, 
Morrisville 
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Tetraneura ulmisacculi Patch, elm sac gall, gall on U. montana May 24, Dr 
H. D. House, Kenwood 

Phylloxera devastatrix Perg., gall on Carya (Pecan), May 24, Prof. R. N. 
Lobdell, Cary, Miss. 

Tetraleurodes mori Q., larvae on Norway maple, September 12, A. R. Brown, 
New Rochelle 

Chionaspis euonymi Comst» Euonymus scale, November 25, R. E: Horsey, 
Rochester 

Lethocerus americanus Leidy, electric light bug, adult, August 9, Mr Cuyler 
Reynolds, Albany 

Cimex pilosellus Horv., adults on bats, June 15, E. N. Huyck, Rensselaerville 


Orthoptera, 1921 


Diestrammena japonica Blatchl., japanese spotted camel cricket, adults in 
cellar, November 24, Henry W. Thorne, Johnstown 


Archmda, 1921 


Eriophyes eucricotes Nal. gall on Lycium, July 6, Prof. H. A. Gossard, 
Salem, Ohio. Same, galls on Lycium chinense, August 22, Emile Kostal, 
New York, through E. R. Sasscer 

Eriophyes negundi ‘Hodgk., plant mite gall on boxelder leaves, October. 14, 
Carl F. Gronemann, Elgin, Il. 

Eriophyes populi Nal., galls on balm of gilead, August 12, Geo. E. King, 
Logan, Utah 

Heopiyes ? tenuis Nal., gall on Bromus ciliatus, August 24, S. H. Burnham, 
Ithaca 

Eriophyes tiliae Pag., var. exilis Nal., galls on linden, July 1, Carl F. Grone- 
mann, Elgin, Ill. 


INDEX 


Abietis Chermes, 10, 63 
Hylobius, 86 
acalyphae, Schizomyia, 108 
Acarina, additions to collections, 116, 
117 
acericola, Phenacoccus, 80 
acerifoliella, Paraclemensia, 11, 84 
acerni, Sesia, 9, 79 
Achatodes zeae, 74 
Acknowledgments, 14 
Additions to collections, 114-20 
aestivalis, Xylodiplosis, figure, 103 
africana, Xenhormomyia, III 
agilis, Heterobremia, III 
Agrilus anxius, 78 
otiosus, 90 
Agriotes mancus, 69 
Agromyza simplex, 92 
Alabama argillacea, 95 
albicornis, Cheiloneurus, 81 
albivitta, Pedecia, 9, 76 
alexanderi, Johnsonomyia, I12 
Alexomyia, 112 
ciliata, II2 
Alfalfa, green clover worm injuring, 
76 
Ambrosia beetle, pitted, 111 
Ametastegia glabrata, 67 
amsterdamensis, Rhicnopeltoidea, 63 
ananassi, Thecodiplosis, Io 
ancylus, Aspidiotus, 63 
antennata, Camptomyia, IIo 
Anthrenus verbasci, 96, 109 
antidesmae, Ctenodactylomyia, I10 
Antlered maple caterpillar, 10, 82 
Ants, 62 
anxius, Agrilus, 78 
Aphis, woolly, 63 
apludae, Orseoliella, 111 
apocyni, Lasioptera, 112 
Apple, injurious insects 
codling moth, 29 
dock false worm, 67 
dogwood twig borer, 85 
rose leaf beetle, 64 
twig borer, red-shouldered, 90 


[121] 


Apple and thorn skeletonizer, 65, 
108 
Apple canker, 67 
aquatica, Thurauia, figure, 100 
Arbor vitae leaf miner, III 
Archnida, additions to collections, 120 
argillacea, Alabama, 95 
Army worm, 8, 68, 109 
Arsenate of lead, 40, 65, 67, 76, 78, 92 
Arsenical sprays, 68 
Arsenite mixture, 94 
Arthrocnodax coprae, IIo 
Ash, injurious insects 
Agrilus otiosus, 90 
linden moth, snow-white, 83 
rustic borer, 88 
asparagi, Crioceris, 9I 
Tetrastichus, 92 


| Asparagus beetles, 9, 9I 
| Asparagus leaf miner, 92 


Asphondylia callicarpae, 108, 113 
grewiae, I10 
lantanae, III 
leeae, 113 
litseae, 113 
phyllanthi, 111 
strobilanthi, 113 
vitea, 108 
Aspidiotus ancylus, 63 
assamensis, Schizomyia, III 
Asteia beata, 908 
Asynapta borealis, 110 
dolens, I10 
Azalea, dogwood twig borer injuring, 
85, 86 
Azalea bark scale, 106 
azaleae, Eriococcus, 106 


Bag worms, 62 

Baking powder, confused flour beetle 
injuring, 58 

banksi, Hyperdiplosis, 108 

Barn swallow bug, 106 

basilare, Sinoxylon, 90 

Basswood, snow-white linden moth 
injuring, 83 
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Bat bug, 105 
Beans, injurious insects 
confused flour beetle, 58 
green clover worm, 9, 76 
beata, Asteia, 98 
Beech, injurious insects 
linden moth, snow-white, 83 
quercitron bark beetle, 88 
bidentata, Porricondyla, 110 
Birch leaf skeletonizer, 11 
Birch tree, bronze birch borer injur- 
ing, 78 
Birds, better protection of, 82, 84 
Black leaf, Io1 
Blackberry, rose leaf beetle injuring, 
64 
Bleeding tree maggot, 63 
Blister beetle, Say’s, 11, 96 
borealis, Asynapta, 110 
Joannisia, 110 
Konisomyia, 110 
Lobodiplosis, I11 
Tritozyga, IIo 
Box elder, Agrilus otiosus injuring, 
90 
Box leaf midge, 111 
brassicae, Phorbia, 92 
Bremia macrofilum, 110 
sylvestris, IIO-II 
brideliae, Toxomyia, 112 
bromeliae, Pseudococcus, 113 
Bronze birch borer, 78 
bubalus, Ceresa, 68 
Bucculatrix sp., 77 
canadensisella, 11 
Buffalo tree hopper, 68 
Butternut, Agrilus otiosus injuring, 
90 
Byturus unicolor, 40 


Cabbage, wireworms injuring, 70 
Cabbage maggots, 64, 92 
callicarpae, Asphondylia, 108, 113 
Callous borer, 9, 79 
Camel cricket, 107 
Cameraria (Lithocolletes) 
tella, 63 
Camptomyia antennata, II0 
dentata, 110 
pectinata, I10 


pictura- 
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Campylomyza monticola, 110 

canadensisella, Bucculatrix, 11 

Carbolic soap wash, 94 

Carpenter, Hall B., study of European 
corn borer, 7; resigned, 13 

Carpocapsa pomonella, 29 

Garrot rust fy, 63 

caryaecaulis, Phylloxera, 86 

caudata, Contarinia, III 

Cayenne pepper, confused flour beetle 
injuring, 58 

Cecidomyia penniseti, I11 
philippenensis, 110 

Celery, carrrot rust fly injuring, 93 

celsus, Xyleborus, 89 

Cereals, confused flour beetle injur- 
ing, 58 

Ceresa bubalus, 68 

Cheiloneurus albicornis, 81 

Chermes abietis, 10, 63 

Chestnut, injurious insects 
rose leaf beetle, 64 
rustic borer, 88 

Chloridea obsoleta, 37 

Chramesus hicoriae, 90 

Chrysanthemum midge, 11, 99, I1Y 

Chrysobothris femorata, 88 

Cicada, periodical, 104 

ciliata, Alexomyia, 112 

Cimex pilosellus, 105 


Cincticornia pilulae, 102 


Cirrospilus sp., 77 

“Click beetles,” 71 

Clover, injurious insects 
green clover worm, 76 
rose leaf beetle, 64 

Codling moth, 9, 29-36, 108; remedies, 
29; oviposition and temperature, 
31; egg records, 32; thermograph 
records, 34; records, oviposition 
and parasitism, 35; meteorological 
records, 36 

colei, Colpodia, 110 

Coleophora limosipennella, 62 

Coleoptera, additions to collections, 
114, 116, 118 

Collections, 12 

colonus, Xylotrechus, 87 

Colpodia colei, 110 
pectinata, 104 
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Colpodia (Continued) 
pratensis, 104 
sanguinia, 104 
temeritatis, 104 
trifolii, 104 
columba, Tremex, 89 
Confused flour beetle, 58-61 
confusum, Tribolium, 58 
consobrina, Porricondyla, 110 
Contarinia caudata, III 
saltata, I10 
Cooperative work, 12 
Copidosoma sp., 77 
coprae, Arthrocnodax, IIo 
Corn, injurious insects, 8 
army worm, 68 
Hadena dubitans, 74 
lined corn borer, 72 
spindle worm, 74 
stalk borer, 71 
white grubs, 112 
wireworms, 69 
Corn borer, 109, III, I13 
Corn borer, European, see European 
corn borer 
Corn borer, lined, 111 
Corn ear worm, 5, 8, 13, 37-40, III; 
earlier New York records, 38; life 
history and habits, 38; characteris- 
tics, 39; control measures, 39 
Corn pest, I00 
Cornus, Neoclytus erythrocephalus in- 
juring, 88 
Corrosive sublimate, 93 
Cotton moth, 95 
Cottony maple scale, 98 
crabro, Vespa, 94 
Crambus luteolellus, 111 
Crane fly, 9, 76 
Crioceris asparagi, OI 
I2-punctata, OI 
Ctenodactylomyia antidesmae, I10 
Cut worms, 73 
Cypress twig gall, ror 


Dahlias, stalk borer injuring, 72 

Dasyneura elatostemmae, I13 
ulmea, 102 

dentata, Camptomyia, I10 

destructor, Phytophaga, 8, 51 
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Diadiplosis indica, I11 
pseudococci, 113 
Diarthronomyia hypogaea, II, 99 
Diceromyia, 108 
vernoniae, 108 
Dichrona gallarum, figure, 102 
Dicrodiplosis insolens, 110 
Didactylomyia robusta, IIo 
Diestrammena japonica, 107 
diplodisci, Schizomyia, 108 
Diptera, additions to collections, 114, 
116, 118 
dispar, Porthetria, 82 


divergens, Mycetobia, 63 


Dock false worm, 67 
Dogbane, Asteia beata injuring, 98 
Dogwood, injurious insects 
Agrilus otiosus, 90 
dogwood twig borer, 86 
elm case bearer, 62 
Dogwood twig borer, 85 
dolens, Asynapta, IIo 
Drasterius elegans, 70 
dubitans, Hadena, 73 
Dyodiplosis indica, 112 
monticola, I12 
plumosa, 112 


Eccoptogaster quadrispinosa, 87 
Egg parasite, 27 
elatostemmae, Dasyneura, 113 
Elder, spindle worm injuring, 75 
elegans, Drasterius, 70 
Elm, injurious insects 
aphis, woolly, 63 
dogwood twig borer, 86 
Neoclytus erythrocephalus, 88 
Oberea ulmicola, 85 
oyster scale, 63 
pigeon tremex, 89 
rustic borer, 88 
Elm bark louse, 63 
Elm borers, 63 
Elm bud gall, ro2 
Elm case bearer, 62 
Elm leaf beetle, 9, 78 
Elm ribbed cocoon maker, 77 
Ennomos subsignarius, 10, 83 
ephemeraeformis, Thyridopteryx, 62 
eremi, Prionellus, 110 
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Eriococcus azaleae, 106 

erythrocephalus, Neoclytus, 88 

European corn borer, 6, 13, 15-29, 
109, I10, LII,, 112, TH33history 10 
America, 15; observations in New 
York State, 19; conditions affect- 
ing infestation, 23; economic im- 
portance, 26; control measures, 27; 
description, life history, 27; natural 
enemies, 27 

European hornet, 94 


falcaria, Stefaniella, 113 
falcata, Lasioptera, 110 
False maple scale, 80 
fasciatus, Graphisurus, 88 
femorata, Chrysobothris, 88 
fici, Horidiplosis, 111 
Field crops, 9 
Flat-headed borer, common, 88 
flavida, Neptunimyia, 110 
floridensis, Phytophaga, 112 
Forest insects, 10, 82 
Forsythia, lightning leaf hopper, in- 
juring, 64 
fractilinea, Hadena, 72, 111 
Fruit tree insects, 64, 109 
fultonensis, Porricondyla, 110 
fungicola, Winnertzia, 112 
furcata, Heterobremia, I11 


Galerucella luteola, 78 

Gall insects, 109 

Gall midges, 108, I10, Ili, 312, 113 

Gall wasps, 109 

gallarum, Dichrona, figure, 102 

Garden insects, QI 

Ginger, confused flour beetle injur- 
ing, 58 

Gipsy moth, Io, 82 

glabrata, Ametastegia, 67 

Gossyparia spuria, 63 

Grain insects, 8, 68 

graminis, Orseoliella, 112 

Grape, injurious insects 
Neoclytus erythrocephalus, 88 
twig borer, red-shouldered, 90 

Graphisurus fasciatus, 88 

Grass and grain insects, 68, III 

Grass webworms, 8, 73, III 
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Green clover worm, 9, 76 
grewiae, Asphondylia, 110 
guttivitta, Heterocampa, 10, 82 


Hadena fractilinea, 72, II1 
dubitans, 73 | 
Harmolita tritici, 54 
vaginicola, 54 
Hartman, Fannie T., vacancy created 
by transferral not filled, 13 
Heliodiplosis, 108 
spatholobi, 108 
Heliophila unipuncta, 8, 68, 109 
Heliothis obsoleta, 111 
Hemerocampa leucostigma, 62 
Hemerophila pariana, 65 
Hemiptera, additions to collections, 
115,117, 120 
Hessian fly, 8, 51-54 
Heterobremia, III 
acts; TIT 
Turcata,’ TET 
Heterocampa guttivitta, 10, 82 
Hickory bark beetle, 87 
Hickory gall aphid, 86 
Hickory insects, 87 
Hickory snout beetle, 90 
Hickory timber beetle, 89 
Hickory twig borer, 90 
hicoriae, Chramests, 90 
Hoffman, W. A., resigned from staff, 
13 : 
Holcencyrtus physokermis, 81 
Holly leaf miner, American, 97 
Holoneurus inflata, 110 
Honey locust, Say’s blister beetle in- 
juring, II 
Honey suckle, elm case bearer injur- 
ing, 62 
Horidiplosis, 111 
fici, III 
Hormosomyia, 110 
oregonensis, IIO 
Hornet, American white-faced, 94 
European, 94 
Horticultural inspection, 13 
howardi, Lasioptera, 112 
Hydrocyanic gas, 106 
Hylobius abietis, 86 
pales, 86 


INDEX TO REPORT OF THE STATE ENTOMOLOGIST I92I 


Hymenoptera, additions to collections, 
114, 116, 118 

Hyperdiplosis banksi, 108 
insolens, III 
relicta, 108 

hypogaea, Diarthronomyia, 11, 99 


ilicicola, Phytomyza, 97 

ilicis, Phytomyza, 98 

imparis, Prenolepis, 5, 62 

impatientis, Thorodiplosis, 113 

Indian grass gall midges, 112 

indica, Diadiplosis, 111 
Dyodiplosis, 112 
Mycodiplosis, 111 

inflata, Holoneurus, rro 

Insect galls, 108, 109 

insignis, Walshomyia, 112 

insolens, Dicrodiplosis, 110 
Hyperdiplosis, 111 

intermedia, Mycodiplosis, 111 

Iris borer, 111 

Isosoma tritici, 8 
vaginicolum, 8 

Itonida paederiae, 110 
penniseti, III 

Itonididae, 108, 110, 112 


Japanese spotted camel cricket, 107 
japonica, Diestrammena, 107 
javanica, Lasioptera, 113 
Parallelodiplosis, 113 
Joannisia borealis, 110 
johsoni, Porricondyla, 110 
Johnsonomyia, 112 
alexanderi, 112 
June beetles, 60 
Juniper scale, 111 


Kamptodiplosis, 108 
reducta, 108 

Kerosene, 92 

Konisomyia borealis, 110 

Kronodiplosis, 108 
uichancoi, 108 


_. Lachnosterna sp., 69 
lantanae, Asphondylia, 111 
laporteae, Schizomyia, 113 


125 


Larch trees, Pales weevil injuring, 
86 
Lasioptera apocyni, I12 
falcata, IIo 
howardi, 112 
javanica, 113 
manilensis, 108, 113 
panicula, 112 
Laurel, dogwood twig borer injur- 
ing, 86 
Leatherjackets, 76 
Lectures, 12 
leeae, Asphondylia, 113 
lenis, Mycodiplosis, 111 
Leopard moth, 63 
Lepidoptera, additions to collections, 
EOP Ay Ah bie: 
Lepidosaphes ulmi, 63 
Lestodiplosis satiata, III 
Leucopomyia pulvinariae, 98 
leucostigma, Hemerocampa, 62 
Lightning leaf hopper, 64 
limosipennella, Coleophora, 62 
Linden moth, snow-white, I0, 83 
Lined corn borer, 72 
litseae, Asphondylia, 113 
Lobodiplosis borealis, 111 
Locust, injurious insects 
Agrilus otiosus, 90 
Neoclytus erythrocephalus, 88 
luteola, Galerucella, 78 
luteolellus, Crambus, 111 
luzonensis, Tricontarinia, 108 
Luzonomyia, 108 
symphoremae, I08 
' 
macrofilum, Bremia, 110 
maculata, Vespa, 94 
Magdalis olyra, 90 
mancus, Agriotes, 69 
manilensis, Lasioptera, 108, 113 
Maple, injurious insects 
Agrilus otiosus, 90 
antlered maple caterpillar, 10, 82 
callous borer, 9, 70 
false maple scale, 80 
linden moth, snow-white, 83 
oyster scale, 63 
pigeon tremex, 89 
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Maple, injurious insects (Continued) 
Putnams scale, 63 
spruce gall aphid, 10 

Maple leaf cutter, 11, 84 

Maple scale, cottony, 63 

matteiana, Procontarinia, 113 

May beetles, 60 

minutum, Trichogramma, 27 

Mistletoe, chrysanthemum midge in- 
juring, 99 

Monophylla terminatus, 89 

monticola, Campylomyza, IIo 
Dyodiplosis, 112 

mosellana, Thecodiplosis, 8, 43 


Mulberry, twig borer, red-shouldered — 


injuring, 90 
Mycetobia divergens, 63 
Mycodiplosis indica, 111 

intermedia, III 

lenis, III 

spondiasi, 112 


natalensis, Xenhormomyia, III 
nebulosa, Odontocynips, 95 
Neocatocha sylvana, 110 
Neoclytus erythrocephalus, 88 
Neptunimyia flavida, 110 
nitela, Papaipema, 71, III 
Nodonota puncticollis, 64 
nodosa, Schizomyia, I13 
notmani, Parwinnertzia, I10 
nubilalis, Pyrausta, 15, 109, 110, III, 
112; T1232 


Oak, injurious insects 
Agrilus otiosus, 90 
hickory timber beetle, 80 
Ondontocynips nebulosa, 95 
rustic borer, 88 

Oak pill gall, 102 

Oats, injurious insects 
army worm, 69 
crane fly, 9 
leatherjackets, 76 

Oberea tripunctata, 85 
ulmicola, 85 

obsoleta, Chloridea, 37 
Heliothis, 111 

Odonata, additions to collections, 119 

Odontocynips nebulosa, 95 
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Oecanthus sp., 67 
Oeciacus vicarius, 106 
Office matters, 13 
olyra, Magdalis, 90 
Onion maggots, 64 
oregonensis, Hormosomyia, 110 
orientalis, Orseoliella, 113 
Profeltiella, 108 
Raodiplosis, 111 
Stefaniella, 113 
Ormenis pruinosa, 64 
Ornamental plants, insect pests, III 
Orris root, confused flour beetle -in- 
juring, 58 
Orseoliella apludae, 111 
graminis, II2 
orientalis, 113 
Orthoptera, additions to collections, 
120 
otiosus, Agrilus, 90 
Oyster scale, 63 


paederiae, Itonida, 110 

pales, Hylobius, 86 

Pales weevil, 86 

pandani, Trishormomyia, 113 

panicula, Lasioptera, 112 

Panorpa? rufescens, 104 

Papaipema nitela, 71, III 

Paraclemensia acerifoliella, 11, 84 

Parallelodiplosis javanica, 113 
paspali, 113 

pariana, Hemerophila, 65 

Paris green, 92 

Parsley, carrot rust fly injuring, 93 

Parsnips, carrot rust fly injuring, 93 

Parwinnertzia, IIo 
notmani, IIo 

paspali, Parallelodiplosis, 113 

Peach, twig borer, red-shouldered, 
injuring, 90 

Peanuts, confused flour beetle injur- 
ing, 58 

pectinata, Camptomyia, IIo 
Colpodia, 104 

Pedecia albivitta, 9, 76 

penniseti, Cecidomyia, 111 
Itonida, III 

pennulae, Porricondyla, 112 
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Persimmon, twig borer, red- 
shouldered, injuring, 90 
Phenacoccus acericola, 80 
philippenensis, Cecidomyia, I10 
Phorbia brassicae, 92 
phyllanthi, Asphondylia, 111 
Phylloxera caryaecaulis, 86 
Physokermes piceae, 10, 80 
physokermis, Holcencyrtus, 81 
Phytomyza, ilicicola, 97 
ilicis, 98 
Phytophaga destructor, 8, 51 
floridensis, 112 
rigidae, 110 
piceae, Physokermes, 10, 80 
picturatella, Cameraria (Lithocol- 
letes), 63 
Pigeon tremex, 89 
pilosellus, Cimex, 105 
pilulae, Cincticornia, 102 
Pine bark aphid, 111 
Pine shoot moth, European, I11 
Pissodes strobi, II, I13 
Plagiodera versicolora, 9, 84 
Plant galls, 110 
Plant lice, 109 
Plathypena scabra, 9, 76 
plumosa, Dyodiplosis, 112 
pomonella, Carpocapsa, 29 
Pomphopoea sayi, II, 096 
Popcorn, Anthrenus verbasci injur- 
ing, 96 
Poplars, willow beetle, imported, in- 
juring, 84 
Porricondyla bidentata, 110 
consobrina, IIo 
fultonensis, IIo 
johnsoni, I10 
pennulae, 112 
spinigera, IIO 
tumidosa, IIo 
Porthetria dispar, 82 
Potato aphis, 108 
Potatoes, injurious insects 
stalk borer, 72 
_ wireworms, 69 
pratensis, Colpodia, 104 
Prenolepis imparis, 5, 62 
Prionellus eremi, II0 
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Procontarinia matteiana, 113 
Profeltiella orientalis, 108 
pruinosa, Ormenis, 64 
pseudococci, Diadiplosis, 113 
Pseudococcus bromeliae, 113 
Psila rosae, 93 
Publications, 11, 108 
Pulvinaria vitis, 63, 98 
pulvinariae, Leucopomyia, 98 
puncticollis, Nodonota, 64 
Putnams scale, 63 
Pyrausta nubilalis, 15, 109, 110, IIT, 
TI2)TT4 
pyrina, Zeuzera, 63 


quadrispinosa, Eccoptogaster, 87 
Quercitron bark beetle, 88 


Radish, cabbage maggot injuring, 93 
Raodiplosis, 111 
orientalis, III 
Raspberries, injurious insects 
June beetles, 69 
rose leaf beetles, 64 
Raspberry beetle or raspberry by- 
turus, 40-42 
Raspberry bushes, 
apple trees, 68 
Red bud, injurious insects 
Agrilus otiosus, 90 
Neoclytus erythrocephalus, 88 
Red maggot, 43 
Red weevil, 43 
reducta, Kamptodiplosis, 108 
relicta, Hyperdiplosis, 108 
Remedies and preventives 
arsenate of lead, 40, 65, 67, 76, 78, 
02 
arsenite mixture, 94 
black leaf, 40, Io1 
carbolic soap wash, 94 
corrosive sublimate, 93 
hydrocyanic acid gas, 106 
kerosene, 92 
Paris green, 92 
tobacco paper, IOI 
tobacco soap solution, 98 
Remedies and preventives for 
antlered maple caterpillar, 82 
apple and thorn skeletonizer, 67 


growing among 
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Remedies and preventions for (Con’t) 
asparagus beetles, 92 
azalea bark scale, 106 
cabbage maggot, 93 
callous borer, 79 
carrot rust fly, 94 
chrysanthemum midge, IoI 
codling moth, 29 
corn borer, I09, I13 
corn ear worm, 39 
elm leaf beetle, 78 
elm ribbed cocoon maker, 77 
European corn borer, 27, 110, II! 
gipsy moth, 83 
green clover worm, 76 
holly leaf miner, 98 
linden moth, snow-white, 84 
oak pill gall, 102 
raspberry beetle, 40 
rose leaf beetle, 65 
spruce bud scale, 81 
willow beetle, imported, 85 
wireworms, 7I 
Rhicnopeltoidea amsterdamensis, 63 
Rhododendron, dogwood twig borer 
injuring, 85 
Rhopalomyia sabinae, 112 
weldi, 112 
rigidae, Phytophaga, I10 
robusta, Didactylomyia, 110 
Root maggots, 9 
rosae, Psila, 93 
Rose beetle, 111 
Rose leaf beetle, 64 
Rose scale, III 
rufescens, Panorpa?, 104 
Rustic borer, 87 
Rye, wheat midge injuring, 50 


sabinae, Rhopalomyia, 112 
Salix galls, 110 
saltata, Contarinia, 110 
sanguinia, Colpodia, 104 
Saperda tridentata, 63 
satiata, Lestodiplosis, 111 
° sayi, Pomphopoea, 11, 96 
scabra, Plathypena, 9, 76 
Scale insects, obscure character of 
infestation by, 81 
schefflerae, Scheueria, 112 
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Scheueria schefflerae, 112 
Schizomyia acalyphae, 108 
assamensis, III 
diplodisci, 108 
laporteae, 113 : 
nodosa, I13 
villebrunneae, 113 
Schizoneura ulmi, 63 
septendecim,. Tibicen, 104 
Sesia acerni, 9, 79 
Shade tree insects, 9, 62, 77 
simplex, Agromyza, 92 
Sinoxylon basilare, 90 
Slippery elm, injurious insects 
confused flour beetle, 58 
elm bud gall, 103 
“Snapping beetles,” 71 
Snuff, confused flour beetle injuring, 
58 
Sorrel trees, dogwood twig borer in- 
juring, 86 
spatholobi, Heliodiplosis, 108 
Spindle worm, 74 
spinigera, Porricondyla, 110 
spondiasi, Mycodiplosis, 112 
Spruce bud scale, 10, 80, III 
Spruce gall aphid, 10, 63, III 
spuria, Gossyparia, 63 
Stalk Dorer, O.. 71.2114 
Stefaniella falcaria, 113 
orientalis, 113 
strobi, Pissodes, II, 113 
strobilanthi, Asphondylia, 113 
subsignarius, Ennomos, 10, 83 
Sweet gale, injurious insects, 62 
sylvana, Neocatocha, 110 
sylvestris, Bremia, 110-11 
symphoremae, Luzonomyia, 108 


tarsale, Trogoderma, 96 
temeritatis, Colpodia, 104 
terminatus, Monophylla, 89 
Tetrastichus asparagi, 92 
Thecodiplosis ananassi, IOI 
mosellana, 8, 43 
Thorodiplosis, 113 
impatientis, 113 
Thurauia aquatica, figure, 100 
Thyridopteryx ephemeraeformis, 62 
Thysania zenobia, 64 
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Tibicen septendecim, 104 
Timber beetles, 89 
Tobacco paper, IOI 
Tobacco soap solution, 98 
Tomatoes, stalk borer injuring, 72 
Toxomyia brideliae, 112 
Tree crickets and canker, 67 
Tree hopper, Buffalo, 68 
Tremex columba, 89 
Treubia, 113 
Tribolium confusum, 58 
Trichogramma minutum, 27 
Tricontarinia luzonensis, 108 
tridentata, Saperda, 63 
trifolii, Colpodia, 104 
tripunctata, Oberea, 85 
Trishormomyia pandani, 113 
tritici, Harmolita, 54 
Isosoma, 8 
Tritozyga borealis, 110 
Trogoderma tarsale, 96 
Tulip, Neoclytus erythrocephalus in- 
juring, 88 
tumidosa, Porricondyla, 110 
Tussock moth, white-marked, 9, 62 
12-punctata, Crioceris, 91 
Twig borer, red-shouldéred, 90 


uichancoi, Kronodiplosis, 108 

ulmea, Dasyneura, I02 

ulmi, Lepidosaphes, 63 
Schizoneura, 63 

ulmicola, Oberea, 85 

unicolor, Byturus, 40 

unipuncta, Heliophila, 8, 68, 109 


vaginicola, Harmolita, 54 
vaginicolum, Isosoma, 8 
verbasci, Anthrenus, 96, 109 
vernoniae, Diceromyia, 108 
versicolora, Plagiodera, 9, 84 
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Vespa crabro, 94 

maculata, 94 
vicarius, Oeciacus, 106 
villebrunneae, Schizomyia, 113 
vitea, Asphondylia, 108 
vitis, Pulvinaria, 63, 98 


Walnut, black, Agrilus otiosus injur- 
ing, 90 

Walshomyia insignis, I12 

weldi, Rhopalomyia, 112 

Wheat, injurious insects 
Colpodia trifolii, 104 
Hessian fly, 51 

Wheat joint worms, 8, 54-58 

Wheat midge, 8, 43-50; record 1919, 
45; summary of estimated yield 
and approximate losses, 46; in Erie 
and Niagara counties, 47; preval- 
ence in 1920, 49; in rye, 50; sum- 
mary by counties, 50 

Wheat wireworm, 69 

White grubs, 112 

White pine weevil, II, 113 

Willow beetle, imported, 84 

Willow leaf beetle, 9 

Winnertzia fungicola, 112 

Wireworms, 9, 69 


Xenhormomyia, 111 
africana, III 
natalensis, III 
Xyleborus celsus, 89 
Xylodiplosis aestivalis, figure, 103 
Xylotrechus colonus, 87 


Young, D. B., study of European 
corn borer, 7 


zeae, Achatodes, 74 
zenobia, Thysania, 64 
Zeuzera pyrina, 63 
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FORTY-FIRST REPORT OF THE STATE GEOLOGIST AND THE 
REPORT OF THE STATE PALEONTOLOGIST FOR 1922 


INTRODUCTION 


In the 2% years that have passed since the issuance of the “ Wild 
Flowers of New York” with its 264 color plates, nearly four and 
one-half million of these imprints have been distributed without cost 
to the tax-supported educational agencies of the State — the schools. 
In the longer interval since the publication of the “ Birds of New 
York” carrying 106 color plates, somewhat more than five million 
imprints of these bird pictures have been similarly disseminated to 
the state schools. The reaction from these efforts to instil and 
encourage a knowledge and appreciation of these natural resources 
among the youth of this State, is apparent. Clubs and societies for 
the study of birds have multiplied, bird sanctuaries on private, 
municipal and state ground have come into being and the boys and 
girls of this generation know, and know how to protect, the birds 
as their parents never did. Ina less but still notable degree (perhaps 
because the flower books are of more recent creation) there has been 
a similar response in the increase of interest in the flora of the State; 
a response which has added impulse to the wild flower preservation 
movement and to the activities of botanical societies and the develop- 
-ment of formal gardening. 

These two instances are cited as indications of the educative effect 
of the efforts made to summarize and in a certain sense popularize 


[5] 


6 NEW YORK STATE MUSEUM 


knowledge of our natural resources. It would be easy to cite other 
evidences of this procedure among other departments of science. 
We have taken the most obvious, because the publications referred 
to are the most impressive. But the series of bulletins issued by this 
department, though of necessity dealing largely with special and 
technical problems, have this year included one bearing the title 
“Archeological History of New York’ which has made a very wide 
appeal. Indeed in a State so great, with such a varied population, 
with men and women of variant professional and amateur tastes, 
there is a demand for knowledge of every sort that we can produce 
and the more technical it is, with so much the more right do the 
people look to the State to produce it and make it available. By such 
measures the parties of first interest, the citizens of the State, 
acquaint themselves not only with their rightful knowledge as to the 
possibilities of increased comfort and happiness which their natural 
resources may have for them, but through them also they come to 
apprehend in some measure the underlying laws of nature which are 
essential to and interpretative of. the very purposes of life. 


SCIENTIFIC RESH ARGH 

Anyone detected in the act of looking up a word in the dictionary 
is, in present parlance, engaged in “research.” Thus a variety of 
“research” artists have sprung into view all along the line from 
statistical accounting even to the writing of anthologies. Research 
in its virgin meaning implies unremitting and critical inquiry after 
the truth, and the source of all truth is in the field of Nature which 
is the outward and visible expression of the Most High. 

The Gilboa Devonian Forest. The continuation of operations 
at Gilboa, Schoharie county, by the New York Catskill Aqueduct 
Commission, particularly the active quarrying of the heavy sand- 
stones, have brought to light many more stumps of the great trees 
which have been referred to in preceding reports. Some magnificent 
specimens have come to the Museum during the year, two truckloads 
having arrived in the month of November and the series, now pass- 
ing 30 individuals, is sufficiently extensive to justify a better attempt 
to portray this most remarkable occurrence in a museum exhibit. 
This is a problem presenting some difficulties of execution partly 
because of the great weight of the bodies to be supported. These 
remnants of Devonian forests are arranged in practically horizontal 
layers of rock, at three levels in the rock series. The lowest of these 
levels is the present quarry which has produced more stumps than 
the others, probably for the sole reason that it has been more thor- 
oughly exploited. This level is at 960 feet above tide. 
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A stump being removed from the Riverside Quarry. The two-foot rule 
on the rock indicates the size. 
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The second horizon is the original locality from which specimens 
were washed out in the flood of 1865. ‘This is at 1020 feet A. T., 
that is, 60 feet above the former and is 2300 feet away in a direct 
line. The third level is at the foot of the Manorkill falls 6400 feet 
away and 100 feet above the last level. This is at 1120 A. T. The 
intervening rock is gray sandstone in heavy beds, some intercalated 
sandy shale between. A noteworthy fact indicating that these trees 
grew in place is the presence of a dark root shale beneath each —a 
fact which seems to preclude a possibility of the transportation of 
the stumps to their present place. 


Lower horizon 
Old ESgaLity, 


Manorkilt 


This is an ideal north-south rock section showing the three levels of the 
fossil forests. 


The biological characters of these remarkable plants have never 
been elucidated, though when they were first found Sir William 
Dawson, the leading paleobotanist of his time, expressed some views 
regarding them and applied names which today have no particular 
meaning. The present report contains an account of the structure 
and probable relations of these primitive plants prepared by Wini- 
fred Goldring. 

The restoration of the Mastodon. An adventure to portray the 
American mastodon as he stood in the flesh, has this year been 
brought to completion and the restoration made is installed in the 
Museum. The attempt to bring back into the semblance of life this 
great and recently extinct member of our fauna was justified by the 
abundance of the remains which have been uncovered in the State 
and by the rather extensive knowledge of the structure of the beast 
which has resulted from long study of it. The Cohoes mastodon 
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whose skeleton has stood in the Museum for more than 50 years, 
was taken as the subject and basis of the restoration, largely because 
of general public acquaintance with it and also because the Cohoes 
animal was not full grown and hence a restoration of it, impressive 
though it might be, was certain not to have excessive magnitude. 
The work was well carried out and the method of its procedure is 
described elsewhere in this report by Noah T. Clarke who did it. 
Problems of pose, dimensions and hairy skin were among those 
which required solution and as no one ever saw a mastodon, the 
solution has depended on careful reasoning as well as_ skilful 
mechanical work. What may be said on behalf of the success of 
this restoration is this; that the best judges of its probable accuracy, 
those who have closely studied this group of animals, admit that it 
is as correct a production as can be made with present knowledge. 
In the process of the work one fact became evident, namely, that the 
body in the form of the flesh before the addition of the hair, was a 
finely moulded expression of the gross external anatomy, resulting 
directly from the procedure of construction. The coating of hair 
has in large part, unfortunately but necessarily, concealed this 
expression. 

The pathologic jaw of the Cohoes mastodon. The abnormal den- 
tition of the Cohoes mastodon was brought out at the time of its 
discovery. Osteological irregularities are not infrequent in these 
great skeletons but this one is obviously pathological. The second 
or back molar on the right ramus of the mandible failed to develop. 
‘\ section of the jaw has shown that the cause of failure in the tooth 
to erupt was that no tooth was ever formed. In consequence the — 
mandible shrank to a narrow dental surface in this field. The single 
meclar that did erupt on this side, is set at an angle to the dental 
ridge, and it seems that this angle indicates a displacement due to the 
heavy impact of the upper molars in imperfect opposition to the 
lover. This brought on a lateral osseous swelling of the ramus, 
threw the anterior symphysis out of place and produced an obvious 
distortion of the entire face. Suspecting a diseased bone condition 
nere I asked Dr Minor J. Terry, secretary of the State Board of 
Dental Examiners, to inspect the jaw and he has been satisfied that 
the deep sulcus in the bone tissue about the distorted molar indicated 
a pyorrhoeal condition accompanied by bone necrosis. Difficulty of 
opposition of the upper and lower teeth throughout the dentition is 
shown by the comparatively unworn cusps, except at the distal or 
anterior ends of the other teeth. 
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The Temple Hill Mastodon. The splendid skeleton has now been 
set up in the Museum. Some account of its discovery near Temple 
Hill, 4 miles west of Newburgh, was given in the last report of the 
Director. The skeleton has proved to be that of a large male nearly 
as large as the Warren mastodon, which still bears the palm for size 
and completeness; though in fact in certain measurements the 
Temple Hill skeleton as mounted carries some larger dimensions. 
There are features of special interest in this skeleton: (1) The 
presence of one of the styloid processes of the temporal bone, 
extending into the throat and connecting with the hyoid arch, which 
has been observed but once before; (2) the presence of the milk 
teeth which have been retained after the full development of the 
adult molars, thus giving the animal a set of twelve molars instead 
of the normal adult number of eight; (3) the circling tusks which 
overlap in front on beveled planes of wear and show the extreme 
overspecialization of these parts. The Museum acknowledges again 
the help of the late Emerson McMillin in meeting the cost of 
acquiring this skeleton, which is to be known as the McMillin or 
Temple Hill mastodon. The skeleton has been skilfully mounted by 
Ward’s Natural Science Establishment of Rochester, N. Y. 

The Postglacial mammals of New York. There is in press a 
special bulletin on the mammalian remains which have been found 
in the surface deposits of Postglacial age and this include all occur- 
rences of the mastodon and mammoth and their distribution. This 
important record, compiled from all available sources in literature 
and museums, gives an interesting panorama of the higher fauna 
which occupied the State in comparatively recent times but most of 
whose members are now extinct.* 

Other paleontological work. The monograph of the strati- 
graphy and paleontology of the Upper Ordovician rocks of New 
York, comprising the Utica, Frankfort and Loraine formations, on 
which Doctor Ruedemann, Assistant State Paleontologist, has been 
engaged for several years, has been finished and the first part, the 
Stratigraphy of the Upper Ordovician rocks of New York, is ready 
for printing as a bulletin. The more important second part, dealing 
with the fossils of these rocks, requires considerable illustration and 
is held until the pressure of printing other accumulated reports is 
somewhat relieved. The principal results of this work have been 
mentioned in former reports. 


* This record has now been issued as a bulletin of the Museum under date 
of 1922 and entitled “The Mastodons, Mammoths and Other Pleistocene 
Mammals of New York State” by C. A. Hartnagel and Sherman C. Bishop. 
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Continued collecting in the Silurian rocks of western New York 
the Bertie waterlime and Lockport limestone, mainly by E. Reinhard, 
has furnished to the State Museum a large amount of striking fossils 
hitherto unknown. Most important among them are the graptolites, 
Dictyonema colonies over a foot in diameter, and varied types of 
the Inocaulis group. The latter with their fingerlike, thick-sheathed 
anchors and Medusalike crowns composed of a multitude of branch- 
ing tubes, belong to the most picturesque graptolites yet found any- 
where. Equally interesting are the cephalopods and among them a 
new genus closely related to Hexameroceras, in which the sides of 
the slit leading to the hyponomic sinus are provided with interlocking 
teeth, serving for protection as in the case of the narrow slitlike 
aperture of Cypraea and other gastropods. 

An account of these fossils is in preparation. The remarkable 
graptolite fauna will be described in greater detail in a work on the 
graptolites of North America. The latter investigation is being 
undertaken by the writer because the graptolites belong undoubtedly 
to the best horizon-markers or guide-fossils over very large areas 
and their closer study will therefore be very helpful in the correla- 
tion of the rocks of New York State with those of other parts of 
the continent. 

Among the more striking new exhibits in the Museum is a case 
devoted to the display of a single species of fossil sponge from the 
remarkable Silurians of Black Cape, P. Q. A few of the upper 
strata of these rocks standing almost at right angles to the sea, 
expose these sponges in every grade of size from that of a chestnut 
to the size of a half bushel. They stand on the rock surfaces just 
as they grew in place on the sea bottom. Their preservation is fine 
and most suitable for intimate study. From a large number brought 
in by the State Geologist the present exhibit has been arranged by 
Winifred Goldring to show both their exterior and interior struc- 
tures. This sponge belongs or is closely allied to the genus Aulo- 
copium, and is termed provisionally Aulocopium hart- 
nageli, the specific name given in recognition of the fact that the 
first specimens were brought in by C. A. Hartnagel. 


FIELD OPERATIONS 


Iron region of Southeastern New York. In the studies pre- 
paratory to the “ Mineral Resources of New York,” printed as a 
Museum Bulletin (No. 223-24) in 1921, it was found that too little 
was understood of the amounts and mode of accumulation of the 
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iron ores in the Orange county and nearby regions, even though this 
field was the earliest to be opened in the history of iron mining in 
the State and in which production has proceeded discontinuously 
from colonial days. A resurvey which was begun a year ago by 
R. J. Colony, has been brought to a successful conclusion and has 
succeeded in determining quantities and indicating procedures which 
can not fail to be helpful to the iron-producing industry. This report 
is now on the press. | 

The Schunnemunk region. There is perhaps no part of the 
State where dislocation, upheaval and breaking down of the rock 
beds is so extreme as in the region of the Schunnemunk hills west 
of the Hudson river, south of Newburgh and east of Goshen. Dur- 
ing the past season Mr Colony has made a special study of this region 
for the purpose of elucidating its greatly involved geological 
structure. 

The Newburgh quadrangle. The survey of this region which 
lies directly north of the Schunnemunk quadrangle, was begun two 
years ago and has been completed, with the preparation of a geolog- 
ical map. The work has been skilfully done by F. Holzwasser, 
under the direct supervision of Charles P. Berkey. 

Geological map of the Capital District. The capital district 
comprises the Schenectady, Cohoes, Albany and Troy quadrangles. 
This large central district affords a comprehensive view of the New 
York geological formations ranging from Lower Cambrian in the 
eastern hills to Middle Devonian in the Helderberg section of the 
Albany sheet. Some of its tectonic problems are difficult, for the 
reason that the eastern part is intensely folded and overthrust and 
the western part practically undisturbed, the transitional zone pass- 
ing through the middle of the capitol district and there forming a 
belt of complex stratigraphic and tectonic relations which it is hoped 
to solve by this survey now in charge of Doctor Ruedemann. 

Adirondack geology. The survey of this difficult field and the 
resolution of its complicated problems have proceeded now without 
interruption for 30 years. Because of the involved character of its 
structure the work of mapping the area on the scale of one mile to 
the inch and with intimate examination of regions difficult of access 
must move slowly. The Adirondack region, expressed in terms of 
the territory north of the latitude of the Mohawk river is covered 
by ninety-one topographic quadrangles, seven of which are still 
unsurveyed. Thirty-nine of these quadrangles have now been geo- 
logically mapped and expounded. During the past year the area of 
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the Gloversville quadrangle was covered by Dr W. J. Miller and the 
report awaits publication. 

Interpretation of the Chemung formation. The Chemung for- 
mation is a member of the series of New York geological formations 
as defined in the original geological survey of the State and it has 
entered generally into the nomenclature of geology in America. It 
is a heavy mass of sediments terminating the succession of Devonian 
marine deposits, and while its lithological variations are notable there 
has never been a successful attempt of the many that have been 
made, to find a basis for its subdivision into the component elements 
of its records, sedimentary and biological. The problem has been 
attacked anew and it will gratify students of geology interested in 
the integrity and detailed history of the New York formations to 
understand the construction of this term as elucidated by Prof. 
George H. Chadwick in a paper printed elsewhere in this report. 

Drainage problems of the southern tier. The causes and 
development of the present natural drainage of the southern 
counties, the origin of its rivers and their relation to the outflow of 
Postglacial waters, and in a general way the emergence of the pres- 
ent topography of the extensive Allegany plateau of southern New 
York, have been subjects of study and field survey for two years. 
The practical bearing of this investigation lies in affording an intelli- 
gent appreciation of natural control of present waterways which 
must govern their future development for industrial purposes. 

Essential Importance of Understanding the Geological 
History of Rivers and Streams as a Basis for the Successful 
Development of Water Ways. 

It is extremely difficult to convince public and private interests 
enlisted in water power and river-canal development projects, that 
the history and mode of evolution of a river, especially a very ancient 
waterway like the Hudson or the St Lawrence, has an “heredity ” 
which is an effective factor in its behavior, in precisely the same 
sense that heredity controls human behavior. Too often to an 
engineer the development of a project for storage, power production 
or canalization is purely the handling of factors in sight and readily 
estimable. Such prodigious propositions as the canalization of the 
Hudson in its upper reaches and directly through its natural bars at 
the “ Overslaughs,” or of the upper St Lawrence through its younger 
rock-paved, incompleted channel, and its lower tidal reaches, seem 
thus far to have ignored the governance of these rivers, their flow, 
erosion, transportation, the control of their contributaries and an 
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array of such factors, to which the illimitable ages and changes of 
their history have subjected them. Such problems can not be endur- 
ingly solved without the consent of these contributing factors. 
The proposal to create a deep ship channel in the rejuvenated and 
rocky beds of the Hudson river between Albany and Poughkeepsie, 
has excited the imagination of riparian communities which have 
dreamed gilded visions of stately seagoing craft bringing to their 
doors the wealth of other lands. Mayors, common councils, cham- 
bers of commerce, boards of trade and less formal citizens’ organi- 
zations have joined in enthusiastic coalition with countrywide deep 
waterway organizations in pressing their hopes to a fruition, but at 
no time, amid these forecastings, have the historical and geological 
controls of the river been made a matter of serious consideration. 
The river flows today as it did 10 years ago and 10,000 years ago. 
Governor Miller, protesting most effectively the proposal to con- 
struct a ship channel through the St Lawrence river, meeting with 
convincing argument every claim set forward by the promulgators 
of the project, industrial, financial, civic, national and fraternal, 
quite failed to take account of the geological control of that vast and 
venerable artery of the continent. Such procedures emphasize the 
importance, as a matter of intellectual economy and brain salvage, of 
determining first of all whether such extensive projects are possible 
of solution where a maintenance is involved which is in itself hostile 
to the established habitudes of these rivers. 

Buried forest at Lyons. In the month of August 1922 a heavy 
downpour caused a flood in the waters of Canandaigua outlet and 
where this stream enters the village of Lyons the waters left their 
channel and cut across the flats from Forgham street north into the 
Barge canal, discharging so much silt into the canal as to seriously 
interfere with traffic. The new channel was about 200 yards long, 
excavated to a minimum depth of 12 feet and in places it was as 
much as 50 feet wide. This washout exposed, at a depth from the 
surface of from 3 to 6 feet, a buried forest. The surface here is a 
level plain, 400 feet above tide. It stands in correct correlation with 
the level of the bottom of Lake Iroquois which here formed a 
western projecting arm of the main body of water extending from 
the Rome district west to central Wayne county, thence trending 
northwest and west along the beach known as the Ridge road. Most 
of the trees were found beneath 6 feet of clay evidently deposited 
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in standing water. This loose clay contains many snail shells 
obviously of existing species. The trees were all prone but not 
flattened. For the most part the trunks were lying in somewhat 
parallel directions. These trunks varied much in size, one having 
a length of 30 feet and several had a diameter of 12 to 18 inches. 
As none of the trunks were found upright and no stumps were 
exposed it is believed that the material was washed or flooded into 
a body of standing water. The wood had undergone comparatively 
little decomposition, though heavily waterlogged and leaves were 
preserved in great quantities. From them principally it has been 
possible to determine broadly that the species are of maple, birch, 
beech, alder, elm, and though there is no evidence of there being 
among them any strangers to the present tree flora, a closer study of 
leaves and wood will be required to determine this point. 

There can be no doubt that this is evidence of a forest of great age. 
The deposits in which it occurs belong, in the judgment of Mr 
Hartnagel, to glacial Lake Iroquois. Prof. H. L. Fairchild is of the 
opinion that the trees were laid down in standing water during an 
early stage of that lake. The occurrence at Lyons is not without 
precedent in western New York. During the excavation of the 
Barge canal a number of layers of leaves were uncovered at Lock 
26, near Clyde, and below, at 22 feet, the tooth of a mammoth was 
found. Occasional logs buried deep in the soil are of frequent 
occurrence but we have no record of such an extensive accumulation 
of buried forest wood in deposits whose geological age can be 
approximately determined. | 

Survey of the oil fields. Last year the State Legislature 
granted a small appropriation for the survey of the oil fields of the 
State. As the amount given was but one-fifth of the sum deemed 
necessary for the work, only a portion of the field has been covered. 
The results, however, have been so important that the survey should 
be carried out as originally planned. The geological work that this 
department has carried on in the region of southwestern New York 
has been of much interest not only to the petroleum geologist but to 
the oil-producing companies. The region under consideration is the 
only one in the United States where “flooding” or the “ water 
drive” is being successfully employed in the winning of petroleum. 
A United States Geological Survey report of 1922 makes the follow- 
ing statement: “In only one region are the geologic conditions so 
well known and the experience with improved methods on a com- 
mercial basis so extensive and so long continued as to justify the 
formulation of estimates based on the results obtained. This is the 
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region in northwestern Pennsylvania and southwestern New York 
where the ‘water drive’ is now employed to obtain oil from the 
Bradford sand, which was supposed to be largely exhausted. Under 
the peculiar conditions there the use of this method will result in the 
recovery of a large quantity of oil that can not be recovered by ordi- 
nary methods of production.” The purpose of the survey has been 
to determine the best scientific methods for the employment of the 
flood for the recovery of oil. This practice of obtaining oil by 
flooding or restored pressure is still in its infancy and has its possi- 
bilities of good as well as danger. It is important that a scientific 
study of the process be continued in order that the greatest per- 
centage of recoverable oil can be obtained. An important item in 
obtaining the petroleum from the oil sands is the cost of drilling the 
wells which must be closely spaced when flooding is employed. At 
the present time there are over 14,000 producing wells in the south- 
western New York field and it is estimated that ten to fifteen times 
this number will have to be drilled before the fields can all be flooded. 
By means of a flood the life of the oil field will be extended at least 
50 years and perhaps longer, depending on the rate at which opera- 
tions are carried on. The area that can be flooded comprises some 
60,000 acres and as the floods travel only at the rate of between 50 
and 200 feet a year, the flooding will take a long period unless many 
floods are started in many parts of the field. The location and the 
number of floods which should be used in the oil region is a problem 
to which attention should be given. The oil leases are in the hands 
of very many persons and companies and only by cooperation can 
the best results be obtained as floods will pass from one lease bound- 
ary to another and as a result of this the owner of a lease must be 
familiar with activities of adjoining leases. 

What “ flooding” is. ‘When the pressure of the gas in an oil well 
becomes so low that it will no longer force a sufficient amount of oil 
into the bottom of the well to make pumping profitable, the method 
of flooding is employed. Flooding is really a process of restoring 
pressure and, in an indirect way, takes the place of the exhausted 
natural gas in forcing oil from the sands to the wells so that the oil 
can be pumped. When it is desired to start a flood, water is intro- 
duced into an oil well, and as a result of the hydrostatic pressure thus 
established the oil is slowly forced away from the bottom of the 
oil well. The oil well into which water has been introduced no longer 
produces any oil but serves only as a flood or pressure well. The 
oil which is forced away from the pressure or flood well and in 
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advance of the water, is called flood oil and is obtained by drilling 
wells in advance of the oil flood. These oil wells continue to produce 
oil until the oil flood has passed and they are reached by the water 
flood after which, uniess they are subjected to cross and reversed 
flooding, they serve only as additional pressure wells forcing the oil 
beyond into an ever increasing area where new wells are drilled to 
obtain the flood oil. 

The number of floods which now exist in southwestern New York 
is not known with a certainty. Perhaps as much as 5 or IO per cent 
of the sand has been flooded out. This percentage, however, does 
not apply to the acreage which is somewhat less, since many of the 
floods have been in areas where the sand is the thickest. During the 
field season of 1922, eighteen floods were studied and mapped. The 
floods mapped include some of the old and largest as well as the 
more recent ones which are, of course, smaller. Most of the floods 
mapped started from a single flood well and as some of the adjacent 
wells went to water these were changed to pressure wells thus grad- 
ually enlarging the area that is watered out, and at the same time 
increasing the area of flood oil into which new wells are drilled. The 
shape of many of the flooded areas is roughly a circle, but on account 
of loose streaks in the oil sand and other influencing factors, the 
shape often becomes irregularly oval. Instead of using a siricle 
water well in starting a flood, the present tendency is to start by 
using two or three wells along a straight line as original flood wells, 
thus producing what is termed a line flood. Floods of this type 
are more easily controlled and the progress of the flood more easily 
determined. 

The construction of flood maps gives a reliable basis for estimat- 
ing the percentage of the field that has been flooded out, especially 
the area of the flooded parts, the velocity of the flood and erratic 
movement of the water. The maps are also an aid in determining 
what the effect of cross flooding will be. One of the largest floods 
mapped covers an area of about 150 acres of which about one-third 
was actually flooded out and two-thirds affected by the flood. The 
flood maps also show that the velocity of the flood water varies in 
the same pool and even in what is considered the same sand. This 
is due to changes in the character, thickness, depth of the rock and 
perhaps other factors. Failure to allow for the factors involved, 
sometimes leads to unsuccessful results at flooding. It is necessary 
for the producer to study carefully the sands on his own lease, 
determining as much as he can from his well logs the various changes 
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in character at the different depths, and to notice the direction and 
rate at which the flood is moving away from his water wells. 
Methods used in one pool where the sand is loose and deep may fail 
altogether in another pool where the sand 1s of a different character, 
especially where the sand is tight and shallow. The velocity of the 
flood depends to a large extent upon the porosity and especially the 
size of the grains of the sandstone. Both of these are likely to vary 
considerably from well to well, causing the flood to travel faster in 
some directions than in others. Asa rule the velocity of the flood 
is greatest in the northeast-southwest direction. The cause of this 
is not clearly understood although it is believed that it is due to 
variations in the sand rather than to joints in the rock to which the 
greater velocity in that direction is generally attributed. What rela- 
tion the actual structure of the oil sands bears to the velocity of the 
flood has not been definitely determined. 

Cross flooding is a method used to obtain additional oil which is 
left in the sands after the first flood has passed. It consists in 
changing the original flood wells to producing o1l wells by reversing 
or changing the direction of the flood. The process consists in 
puiting water pressure against the older flood which forces the oil 
toward the original well which is then again pumped. In this stage 
of flooding the pump ts usually placed at a higher level than in the 
original well. Results from cross flooding are far from uniform. 
On some leases this method has produced excellent results, others 
are reported to have met with no success at all. Considerable study 
of reasons for the failures and successes of cross flooding should be 
carried on to determine the methods used where the best results have 
been obtained and to determine, if possible, the cause of the failures 
in cross flooding. It may be that the failures have been due to some 
extent to the structure of the sand rather than to the method used, 
but at least the reason for the failure to get results should be 
determined. 

The control of the water in a flood well is of utmost importance. 
To obtain the best results the water must be applied directly to the 
sand which contains the oil and care must be exercised that the 
water does not escape through loose streaks of sand, above the oil 
sand proper, and pass to adjoining wells which are intended to 
receive the flood oil. These loose streaks of sand may be consider- 
ably above the oil-producing sand or directly above it and in either 
case these higher sands may contain natural gas. Sometimes loose 
streaks of sand are found within the oil-bearing sand through which 
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the water will pass more rapidly than through the remaining parts 
of the sand. When this is the case only a partial recovery of oil can 
be expected but efforts to remedy this condition have met with par- 
tial success and it is hoped that further experience with sands of 
this character will develop a successful method of obtaining a larger 
percentage of oil. The use of packers in water wells for shutting 
off the water from loose streaks of sand has been very successful. 
In many wells it is not necessary to use them at all, but it is always 
best to test a well for loose streaks of sand to determine whether or 
not packers can be dispensed with. 

In depth most of the wells of the New York oil fields vary from 
around 800 feet to over 2000 feet, the deeper wells for the most part 
being located on the higher elevations of the hills. The deeper wells 
of course have the greatest hydrostatic pressure and theoretically 
at least will drive the water faster and farther than under similar 
conditions in a shallow well. Practical results indicate that the 
theory is sound and the adding of more pressure to the shallow wells 
is advocated. One advantage of adding more pressure is that fewer 
wells need to be drilled, the saving in the drilling being more than 
the cost of producing the additional pressure. Further consideration 
of the relative merits and costs of obtaining sufficient pressure, which 
will give the best practical results, is under way and has already been 
given some attention by several of the oil producers. 

The amount of oil that remains in the oil sand after flooding is 
completed has not yet been satisfactorily determined. The many fac- 
tors which enter into this problem make its solution difficult. A 
study of drill cores would give some valuable information and sev- 
eral of the operators are contemplating putting in a core-drilling 
machine for the purpose of obtaining cores. A study of samples of 
the sand from wells that have been completely flooded out is also 
desirable as well as sands that have been cross flooded. It is hoped 
that some interesting facts can be obtained from a study of the 
samples of sands from the various flood wells. 

Most of the important oil sands of southwestern New York do not - 
contain water. Most of the water that has been reported is found 
on the borders of the field. Owing to the absence of water, the oil 
is found in the lower parts of the sand. Such structures as anticlines 
or synclines are rather difficult to determine on account of the low 
dip, but oil is sometimes found in synclines. The structure has been 
made out in only a few instances and it would appear that while the 
dip is large enough to affect accumulation, it does not seem to have 
effect on direction of flooding. 
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In order that the best possible results may be obtained in the sur- 
vey of the oil fields, a structure map should be made of the main 
oil pools. Such a map would be based largely on the logs of the 
numerous wells already drilled. Unfortunately few bench markings 
have been determined so that in addition to the well logs the elevation 
of the various wells should be obtained. Such a map would indi- 
cate the depth necessary to drill in order to reach a certain sand. 
Whenever possible, the logs of the wild cat wells should be obtained. 
In many cases these wells were abandoned before the producing 
sand was reached and it is believed that certain areas which have 
been regarded as nonproductive, may yield oil upon deeper drilling. 

Although special studies are being made of water for the use of 
restored pressure, other agents which can create the necessary driv- 
ing force are being given attention. These include the use of 
natural gas and air, as well as several new methods. However desir- 
able the use of methods other than water may appear from the point 
of conservation, it seems likely that the water drive having become 
so well established will not easily be displaced by other methods 
unless some greatly improved method is discovered. It is to be 
hoped that before the field is committed entirely to the water drive, 
a number of deep tests be made in order to determine the possibility 
of producing oil or gas-bearing sand below the sands that are to be 
watered out. If this is done, it will save considerable costs in casing 
off the watered-out sand should at any future time a supply of oil 
or gas be found at a depth greater than the present producing sands. 

C. A. HarTNAGEL 


Museum expansion. The last report of the Director gave some 
account of plans and designs for a State Museum building which 
would not only relieve the present congested condition of the scien- 
tific museum but give opportunity to develop the scope of the general 
museum as outlined in the statute of the State, but for which the 
State has never made financial provision. Reference was therein 
made to the fact that the proposition for such new State Museum 
building had received favorable consideration by the State Roosevelt 
Memorial Commission. The published report of that commission of 
which the chairman is Prof. Henry Fairfield Osborn, president of 
the American Museum of Natural History in New York City, inti- 
mates a purpose to commemorate the outdoor aspects of Colonel 
Roosevelt’s career, his love of nature, of wild life, his enthusiastic 
espousal of, and deliverances upon the themes of natural science, 
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and in view thereof the trustees of the American Museum of 
Natural History through their president, Professor Osborn, have 
presented a project to combine such state funds as may be appro- 
priated for this memorial, with.such municipal funds as the city of 
New York may similarly provide and thus erect a joint memorial in 
the form of an addition to the buildings of the American Museum 
in New York City. The proposal of the State Museum in its great 
need of adequate room, is that if a building is to be constructed as a 
New York State Memorial to Colonel Roosevelt, it might with emi- 
nent propriety be an exclusively state building located at the capital 
of the State. 
MUSEUM NOTES 


For 6 years past the Museum has given freely to the public 
courses of lectures on a variety of scientific and related themes. 
These have been untechnical and of a character to appeal to general 
audiences which have usually filled the small lecture room of the 
Museum to its capacity. In large part these lectures, which still 
continue, are given by the members of the Museum staff. 

As a matter of record and suggestion the titles of these informal 
illustrated discourses are here given: 


The State Museum: Hiow to Use It 
Diamonds 

The Forests of New York 

Lake Albany — Our Present Abode 

Man and Insects 

How Minerals are Formed 

Mastodons and Elephants of New York 

The Empire State of Indian Days 
Harmonies and Cross Purposes in the Insect World 
Earthquakes of New York 

Nature Monuments 

Life of the Ancient Seas 

The Cat— A Public Menace 

Spiders and Cobwebs 

Nature’s Mathematics 

The Supreme Fight of the Red Man 

Why We Protect the Birds 

Geological History of Lake Champlain 

A Doctor’s Garden 

The State and the Tree 

Where the Weather Comes From 

The State and the Fisherman 

The Land of the Trembling Earth 

What is an Indian? 

Paspebiac — A Fish Story 

Our New York State Parks 

Two Months Underground in the Helderberg Mountains 
Our Struggle for Life Against the Insects 
Later French Settlements in New York State 
Excavations of a Seneca Village Destroyed by DeNonville, 1687 
New York Under Four Flags 
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The Appeal of the Wild Flowers 

When the Great Glacier Broke Up in the Mohawk Valley 
Wood borers and Their Ways 

Keeping Our Treaties with the Iroquois 

The Wonderful Spider 

Wild Life of Canadian Forests and Streams 

Origin of Color and Odor in Flowers 

Albany’s Part in the Development of the Airplane 
The Oyster and the State 

John Boyd Thacher Park — A Geological Paradise 
The Great Fishing Banks of the North Atlantic 
Hunting History with a Spade 

By Land from Albany to Scotland 

Adaptations Among Insects of the Field and Forests 
The Great Flint Mines of the Algonquins at West Coxsackie 
Where Do We Get Our Climate 

The Natural Life and Beauty of Mount Marcy 

The Cultural Value of the Sciences 

Animals and Plants from the Water at the Albany Filtration Plant 
Gems and Their Lore 

Water Plants and Fish Food 

Trials and Tribulations of An Entomologist 

The United States as a Melting Pot of the Nations 
The Pleasures of Butterfly Hunting 

The Face of the Earth 

A Naturalist in the Adirondacks 

Indian Medicine and Medicine Men 

Origin and Evolution of the Insects 

Are We Still Living in the Glacial Period 

Where are We From 

What the Salamanders Do 

The Story of Petroleum in New York 

Insects and Wireless 

The Great Devonian Forest 

Mastodons and Mammoths 

The Background of New York History 

Wild Flowers and Their Protection 

To Greenland With Peary 


Those who have taken part in these lecture courses are, of the 
Museum staff: Doctor Clarke, Doctor Felt, Doctor House, Doctor 
Ruedemann, Mr Bishop, Mr Hartnagel, Mr Parker, Mr Whitlock, 
Mr Newland, Mr Cabeen, Mr Cook, Doctor Stroller, Miss Hartman, 
Miss Goldring; Llewellyn Legge, chief game protector; Clifford R. 
Pettis, superintendent of forests; Warwick S. Carpenter, Dr 
Emmeline Moore, Dr William Wirth Wells, of the Conservation 
Commission ; George H. Hudson, Plattsburg Normal School; George 
T. Todd, U. S. Meteorologist ; Dr Spencer L. Dawes, State Hospital 
Commission; Dr James I. Wyer, Director of the State Library; 
Dr James Sullivan, State Historian; Alfred W. Abrams, Director 
of the Visual Instruction Division; Prof. James W. Mavor, Union 
College; Ernest A. Norris, Rev. Ure Mitchell, Rev. George W. 
Walker, C. H. Wilson, Langdon Gibson. 
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On various occasions, before the legal ‘‘ emancipation” of woman 
became effective and associations of women were clamorous for 
their “ rights,” the writer urged the fact that essential difference of 
physiology in man and woman must institute differences in mentality 
and intellectual function and that in consequence no man is com- 
petent to comprehend a woman nor a woman a man. The thought 
was never very acceptable to women who coveted only the sup- 
posed “ rights ” or civic privileges of man. In a presidential address 
given before the last meeting of the British Association for the 
Advancement of Science, Sir Charles Sherrington, speaking on the 
human mechanism, states that the sex essential extends to and modi- 
fies every cell in the animal anatomy, that is, in every constituent 
part of the human system there are immanent sex differences. Of 
necessity, therefore, as the body is the physical basis of mentality, 
there are inherent differences in the mentality of sex. The functions 
of the civic state can be perfected only by taking full account of 
these distinctions. 


The celebrated chicken’s heart which Dr Alexis Carrel has kept 
alive since 1912, illustrates most effectively the fact of the independ- 
ent life of the cell which is the ultimate organic component of animal 
tissue. Each cell lives for and of itself. Sir Charles Sherrington 
emphasizes the same fact in bringing forward the conception that 
man or any animal is essentially a “ colony ” of individual cells, each 
living its own life and discharging its own function in very much the 
same sense as the “colony” of such elementary animals as the 
sponge and its allies. among the compound protozoa. 


The most competent authorities on petroleum consumption have 
made a forecast that the American productive supply, at present rate 
of consumption, will last 16 to 20 years. This statement has no 
reference to imports or new production. The annual production in 
the New York field is about 900,000 barrels. Our present estimate 
of the petroleum reserve still in the New York rocks is approxi- 
mately 90,000,000 barrels. On the basis of these computations New 
York wells may be expected to produce oil for a hundred years yet. 

The petroleum of the New York field, though limited in quantity, 
is of very superior quality, especially for lubricating purposes. No 
other region of the country produces an oil which commands so high 
a market price. 


The great flint quarries of the Algonquins situated a few miles 
below West Coxsackie, Greene county, discovered and described by 
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the archeologist, Arthur C. Parker, are the property of the New 
York Central Railroad. The hill which is made up of these flint 
ledges and the debris of the arrow-maker was acquired by the West 
Shore Railroad at the time of construction, in the expectation that 
it would be a source of ballast. It proved unavailable for the pur- 
pose, and as it stands far from the right-of-way of the railroad it has 
apparently never served any useful purpose to the road. It was 
thought that under these conditions the New York Central would be 
willing to donate this stony and valueless land to the State Museum 
as a state archeological reservation. The president of the road has 
declined to do this except on payment of a purchase price which 
is not as yet within the possibility of the Museum to meet. 


Isle-au-Haut is an island in East Penobscot Bay, Me., about 25 
miles southwest of Mount Desert. It is a glaciated mass of highly 
felded granites of Precambrian age. Between its north-south folds 
or faults lies a little lake 21%4 miles long and one-fourth of a mile 
wide. This tongue of fresh water is on the east side of the island, 
separated from the sea by a narrow barrier of rock, only a few rods 
wide. Its bottom lies 50 feet below sea level and its surface only 10 
feet above it. Its water is largely supplied by bottom springs ; its out- 
let to the sea is narrow and disappears between the rocks into the 
shingle of the beach. The mineral composition of the water is very 
peculiar; the animal life of the lake is very scanty; its plant life 
curious. From the bottom of the center of the lake, where it is 
anchored by its roots, projects the vertical trunk of an arbor vitae 
tree to a height of 5 feet above the water. These singular features 
intimate such an unusual history for the lake, that private arrange- 
ments were made this past season to get together the data which may 
help to throw light upon its origin. Sherman C. Bishop and Noah 
T. Clarke, of the Museum staff, spent some weeks in making obser- 
vations and collections at this station and a report upon these is 
attached to this bulletin. 


The automobile is an essential factor in our modern life for pleas- 
use and for good, but it is also a greater factor in the rapid destruction 
of wild flowers by those thoughtless persons who can not be satisfied 
with seeing wild flowers in their home ground amid incomparable 
surroundings, but needs must uproot, break down and gather them 
by the armful. Thus they gain a few brief hours of doubtful pleas- 
ure which the flowers may yield from bowls and vases. Then the 
faded flowers go to join the despised contents of the garbage can. 
Where they formerly grew in the woods, their beauty will not again 
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delight the passerby for many years, perhaps never in that spot. By 
methods like this many of our byways and woodlands, formerly so 
attractive with their wealth of true Americans, have become the 
abiding place of burdock, thistle, mustard, ragweed, and numerous 
other obnoxious aliens. Even more regrettable is the fact that the 
disturbance does not end with the mere change of plant life. The 
insects, animals and bird life also suffer a marked change, adding 
nothing to the attractiveness of such byways and woodlands. 


Geology is an essential, fundamental science. It comprehends the 
composition of the earth, the mode of its making, the history of the 
life upon it. It is the basis of agriculture and mining, meteorology 
and hydrology, and in a historical sense of all the biological sciences. 
It is the foundation of archeology and the history of man. Astron- 
omy is the complementary science; of the whole, of which the earth 
is a part; of the universe, of which our planet is a unit. It deals in 
immensitudes of space as does the earth in immensitudes of time; it 
is the mother of supreme conceptions. 

Neither geology nor astronomy is taught in the public schools of 
this State. Both have disappeared from the high school curriculum. 
The high school graduate who goes through college without electing 
either of these sciences, comes out ignorant of the fundamental phi- 
losophy and controlling facts of his existence and environment. 
School graduates of today in New York State are less acquainted 
with these essential departments of knowledge than were the acad- 
emy students of 50 years ago. 

The effect of this inadequacy of education is making itself clearly 
evident in the present generation of men, in an incompetent under- 
standing of the factors in human living. While interest in the works 
of nature has vastly grown, love for the objects of field and wood- 
land and mountains, of sky and sea, has become more keen and vital 
and widespread, yet this acquaintance does not often lead to an 
understanding of the laws governing the interpretation of these 
objects. The interest is in the objects themselves, as a lover of 
books may address himself to first editions. The same laws which 
have controlled the development of life from the beginning still con- 
trol and there is little help for the State till they are recognized in 
the construction of the statutes. And still the State instructs its 
future citizens in all laws except the basic and fundamental law. 


The Finley-Champlain memorials. When Dr John ht Finley 
was exchange lecturer at the Sorbonne, shortly before assuming his 
duties as President of the University and State Commissioner of 
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Education, he visited the little, now almost extinct village of 
Brouage, the native place of Champlain, founder of Canada. 
Inspired with the enthusiasm of piety, he brought home from that 
spot of Canadian nativity, two rather impressive and ponderable 
reliques of the days when Champlain was a boy and his village an 
active and prosperous port on the Biscayan shore. One of these 
consisted of the heavy stones which inclosed a small arched gateway 
through a masonry wall into the garden of what is locally accredited 
as the site of Champlain’s home; the other the heavy curbs of Caen- 
stone which capped a well in the garden of the Recollet monastery, 
contemporary with the times of Champlain. Coming to Albany, 
Doctor Finley brought these ponderous reliques with him and after 
the enthusiasm of conscious possession had somewhat passed, it 
seemed well to place these souvenirs in communities where they 
would be most effectively preserved and appreciated. So the Cham- 
plain archway is now installed in one of the rooms of the Chateau 
de Ramezay, Montreal, the home of the Numismatic and Antiquarian 
Society of Canada, having been put in its present place early in 1914. 
The curbstones have had a varying fortune. Offered to, and 
accepted by the Recollet church at Limoilou, Quebec, they were sent 
thither, only to be returned as not large enough, though their sev- 
eral hundred weight made transportation costs sufficiently so. 
Finally, during the past year, they have been enthusiastically received 
by the fathers of the Recollet monastery at Ristigouche, Province 
of Quebec. There could be no more appropriate place for them, as 
this institution preserves memorials of the old monastery at Brouage 
which have enabled Father Pacifique to reset the stones as they origi- 
nally stood, and reconstruct the canopy or well-house over them. 
Thus, under the direction of the saintly and learned Father Pacifique 
the erection was carried out, the memorial marked with inscribed 
marble tablets, and a day set (St Ann’s Day, July 26th, 1922) for 
the public celebration of the installation. This event was of notable, 
if minor, historical interest and it attracted wide public attention 
throughout French Canada because of its associations and the linking 
together of such eminent Catholic and Presbyterian personages. 
Ristigouche stands on the shore of the broad waters of the Risti- 
gouche river which is the fluid boundary line between French Canada 
and Scotch New Brunswick. The living waters bathe both shores 
and the passage over it is but the slender effort of a few moments. 
Thus once more John Calvin reached out his hand to St Peter. The 
historic celebration was made the occasion of the publication by 
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Father Pacifique of a very interesting story of the early life and the 
influence of Champlain which is a record of special note as it brings 
into the foreground some details of his career which have not before 
had their proper emphasis. In a fair sense this occasion was closely 
and directly related to the State Museum, as the Director’s personal 
acquaintance was utilized in the appropriate disposition of these 


reliques. 
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BOTANY 


Scientific investigations. The investigative work of the State 
Botanist during 1922 has been directed chiefly toward the completion 
of an annotated list of the plants of the State, which has involved 
much bibliographic work as well as study of the plants in the state 
herbarium. Collections and field studies have been carried on in 
the vicinity of Newcomb, Essex county; Watertown, and the east 
shore of Lake Ontario, in Jefferson county; and the vicinity of 
Oneida lake in the central part of the State. Collections of plants 
from these and other localities which are of scientific value have 
been incorporated into the herbarium. The ferns and flowering 
plants of peculiar interest are reported under “ Local Flora Notes,” 
and the fungi under “ Notes on Fungi.” A large number of fungi, 
both parasitic and saprophytic, chiefly of recent collection, have been 
studied in collaboration with Dr John Dearness, and reported upon 
under the heading ‘‘ New and Interesting Species of Fungi.” 

Contributions to the state herbarium. The additions to the 
state herbarium during the past year in the form of contributions and 
exchanges are presented in the following list of contributors, which 
also indicates the number of specimens received from each. 
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Additions to the herbarium. The number of specimens which 
have been added to the herbarium from all sources during 1922 is 
1243. Of these, 733 were received in exchange or as contributions, 
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while 220 specimens were collected by the botanist in the counties of 
Albany, Bronx, Essex, Jefferson, Lewis, Madison, Nassau, Oneida, 
Oswego, Rensselaer and Warren. In addition to these, 290 speci- 
mens of mosses, lichens and fungi have been collected and added to 
the herbarium, making the total number of additions 1243. A large 
number of other specimens were taken, some of them duplicates of 
those mounted for the herbarium, to be used for the purpose of 
exchange with other institutions and botanists. 

Identifications. The State Botanist’s office has been called 
upon to identify 753 specimens of plants including many edible and 
poisonous mushrooms during 1922. These identifications were 
requested by 194 different persons, mostly by mail, some of them 
however, by personal visit to the office. The summary of this work 
by months shows that during the late summer and autumn this serv- 
ice is in greatest demand. By months the number of identifications 
made is as follows: 
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The identifications made during the past season represents very 
nearly a 200 per cent increase over 1921, and close to a 300 per cent 
increase over 1920. 

Visitors. The extensive collections of the state herbarium, 
especially rich in valuable type specimens of fungi, is frequently 
consulted by specialists in various lines of botanical research. The 
following botanists have registered in the herbarium for study of 
material during the past year: 

Dr L. O. Overholts, Pennsylvania State College 

Dr A. Gershoy, Columbia University 

Dr W. A. Murrihill, New York Botanical Garden 

Dr K. M. Wiegand, Cornell University 

Dr W. C. Coker, University of North Carolina 

Dr H. M. Fitzpatrick, Cornell University 

Dr Cy CoePntt,-University of Maryland 

Dr J. R. Weir, United States Department of Agriculture 

Dr G. R. Bisby, Manitoba Agriculture College 

J. Andrew Drushel, Harns Teacher’s College, St Louis 

Lawrence Stetson, Johnstown, N. Y. 

Lectures. The State Botanist has delivered nine lectures 
before various organizations upon the subject of wild flowers and 


wild flowers needing protection. 
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ENTOMOLOGY 


The State Entomologist reports that the season of 1922 has not 
been particularly remarkable in seasonal developments, except that 
the month of June was noteworthy in local annals because of the 
unusual precipitation, the rainfall exceeded that for any previous June 
since systematic records have been kept and as a result of this and 
the somewhat low temperatures of that month, the foliage of most 
plants was comparatively free from insects until into July. The past 
winter was about normal and differed widely from the extremely 
early and mild spring of the preceding year. The Entomologist and 
his staff have been very fully occupied with matters relating to insect 
life, some of the more important of which are detailed below. 

The Europeon corn borer (Pyrausta nubilalis 
Hubn.) The situation has been watched very closely in the 
infested areas outside of New York State as well as within our 
boundaries, since experience has indicated the great difficulty of 
forecasting developments in relation to this insect and has shown 
also that exceedingly valuable information may be obtained by study- 
ing conditions in other sections. There was in 1921 a somewhat 
marked increase in the degree of infestation of our western area 
and this taken in connection with the very serious depredations in 
the Canadian section centering upon St Thomas, Ontario, justified 
considerable apprehension as to developments the past season. A 
variety of conditions, possibly largely seasonal, resulted in no very 
marked increase in the infestation in either of the New York areas 
and such also appears to be the case in the Ontario section, though 
conditions in portions of the latter appear to have been very materi- 
ally improved by the general adoption of repressive measures. On 
the other hand, there was extremely severe injury by this insect in 
the two brooded area near Boston, part of this probably being due 
to the unrestricted multiplication of the pest in the large weedy 
areas of that suburban section. The investigations of the past season 
showed a material extension of the infested area, particularly in the 
western part of the State. This appears to have been brought about 
by the drifting of the moths eastward with the wind but in none of 
the new territory has it resulted in serious injuries to corn. Con- 
ditions in both the eastern and western areas support our earlier 
findings, namely, the very early and moderately late planted varieties 
are largely free from infestation. This is decidedly encouraging in 
the event of more serious injury developing. Investigations have 
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also shown the continued practical immunity from infestation of 
any plants except corn in this State, thus justifying the restriction 
of quarantine in the single brooded areas to corn, broom corn, 
sorghum and Sudan grass and the releasing from such restrictions 
of the numerous plants coming within the provisions of the quaran- 
tine as enforced in the two brooded Massachusetts area. This modi- 
fication in New York State has not reduced the protection given to 
uninfested territory through quarantine and at the same time it has 
greatly lessened the expense of administration and removed many 
vexatious restrictions upon farm produce. The probability of this 
insect spreading to the warmer areas of the State, particularly the 
lower Hudson valley and Long Island and the possibility of its 
developing two generations and causing serious injuries in that terri- 
tory as in eastern Massachusetts, amply justifies the maintenance of 
the quarantine for the time being, not to mention the probability of 
troublesome complications with other States, if all restrictions were 
removed. 

The gipsy moth (Porthetria dispar Linn.). This pest 
has in the past few months spread to such an extent as to seriously 
menace a considerable proportion of New York State. The Ento- 
mologist has devoted considerable time to a study of the situation 
and through conferences with representatives of the United States 
Department of Agriculture, the New England States and New 
Jersey and various officials of this State, material progress has been 
made in working out a practicable and constructive policy for pre- 
venting the spread of this insect over large portions of New York 
State and the great expense incident thereto — that is the cost of 
control, the latter usually not entirely satisfactory, and the very 
material loss resulting from widespread depredations. The history 
of this insect shows a gradual spread from the point of original 
infestation at Medford, Mass. in 1868 until the infested area includes 
a considerable proportion of the New England States and touches 
the eastern border of New York State for a distance of some 75 
miles. This has occurred in spite of systematic efforts to restrict 
spread and although experience, throughout much of this period, 
has shown the practicability of exterminating isolated infestations 
and preventing spread, this gradual dissemination has resulted from 
a well intentioned, though parsimonious policy of delayed or insuffi- 
cient appropriations, frequently both. The infested adjacent New 
England area is a rough, thickly wooded territory and it is therefore 
proposed to prevent spread as well as may be along the present 
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border and as the insect issues from this rough, densely wooded area 
into the more open sections of the Hudson valley, there to establish 
a line beyond which the insect shall not be allowed to maintain itself, 
the precise location of this barrier zone to be determined by a care- 
ful examination of the wooded and cultivated areas of the Hudson 
and Champlain valleys and the northern boundary of New York 
State westward to Lake Ontario for the purpose of establishing a 
zone where the insect can be held most economically and success- 
fully. The establishment of a barrier zone would be a gradual 
process extending through a series of years and determined in large 
measure by the westward spread of the moth. The entire line 
extending from some point on Long Island Sound northward and 
westward to Lake Ontario, would be shorter than the present 
boundary of the infested area, along all of which repressive work 
is being conducted. The maintenance of a successful barrier zone 
would mean immunity from gipsy moth ravages for all of our terri- 
tory west of that area, not to mention the protection given to other 
States, provided isolated infestations, which presumably will be 
found from time to time beyond this line, are exterminated. The 
cost of maintaining such a zone would be much less than attempts to 
control the gipsy moth over a considerable proportion of New York 
State, if it became infested, as is to be expected, unless some such 
plan is put into practice and there would be in addition to the cost 
of controlling the infestation, the enormous and widespread losses 
resulting from severe injuries to forest and shade trees throughout 
the infested area. There is every reason for believing that the Fed- 
eral Government, in view of the national aspects of the problem, 
would cooperate in a very substantial way in maintaining this barrier 
zone, and it is gratifying to state that most of the experts thoroughly 
cognizant with the situation agree as to the wisdom of testing possi- 
bilities in this direction. 

The apple and thorn skeletonizer (Hemerophila 
parianaClerck). This European insect found well established in 
Westchester county in 1917 and remaining in that area with com- 
paratively little spread in this State until the past season, has greatly 
extended its range north in the Hudson valley as shown by our 
investigations. It is now well established on both sides of the Hud- 
son river northward to and including the southern portions of both 
Albany and Rensselaer counties and in these latter areas, it was so 
extremely numerous in unsprayed orchards, as to practically defoli- 
ate the trees toward the end of the summer. This stripping, as 
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shown by available data, not only causes the loss of the crop the 
present season but the blasting of that for the following year, since 
the trees are so weakened in most instances that blossom buds will 
not develop next spring. This recent introduction would ordinarily 
not cause serious injury in orchards which are well sprayed for 
codling moth and other pests. It does, however, threaten serious loss 
and perhaps death to many trees in the infested area, which for some 
reason or other are not or can not be sprayed. 

Some of the more important or more interesting species coming 
to attention during the past year are briefly noticed below. 

The grape leaf hopper, Typhlocyvba comes Say, appears 
to have been somewhat unusually abundant, since it was taken in 
numbers upon rose bushes and small apples and pears were injured 
presumably by this insect in Columbia and Dutchess counties. 

The large and brilliantly colored Say’s blister beetle Pom pho- 
poea sayi Lec. was reported from a number of localities, a con- 
firmation of earlier data relating to its periodic appearances. 

The grape leaf hopper, Ty phlocyba comes Say, was some- 
what abundant in portions of the Chautauqua grape belt and in parts 
of the Hudson valley, considerable numbers of wingless hoppers 
being observed in southern Columbia county the last of June. 

Galls: of the grape Phylloxera,.P:h ybloxe ras wa ti fone 
Fitch, have been unusually prevalent on grapevine in different parts 
of the State and judging from specimens received, the same con- 
ditions prevailed in the middle states. 

A. new strawberry pest, Heterostomus  pulicarius 
Linn., a small, black beetle about three-sixteenths of an inch long, 
was found working in recently opened strawberry blossoms in 
southern Columbia county and investigations disclosed the somewhat 
general occurrence of the insect from that point northward into 
Saratoga county and in portions of Albany county. This appears to 
be a recent European introduction. 

The strawberry weevil, Anthonomus signatus Say, was 
unusually abundant in Albany, Columbia and Saratoga counties. In 
some cases the loss in the crop ranged from Io to, in a few cases, ~ 
50 per cent, due to weevils cutting the blossom stems. 

The corn ear worm, Heliothis obsoleta Fabr., situation 
shows a marked contrast to the conditions in 1921. Last year this 
insect caused general and in many cases serious injury in practically 
all of the counties of the State and there was much concern respect- 
ing the prospects for the past season. The weight of evidence 
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favored the belief that the caterpillars, although extremely numerous 
in the fall of 1921, would be unable to survive throughout most of 
the State and this is substantiated by the practical absence the past 
season of the ear worm, except in the vicinity.of New York City and 
on Long Island where it probably hibernates successfully. 

The lined corn borer,, Hadena fiiractilinea. Grote, a rela- 
tively new pest, brought to notice repeatedly in 1918 and 1919 was 
not reported during the past season. 

The grubs of the green June beetle, Allorhina nitida Linn., 
and probably those of other June beetles have caused considerable 
injury to lawns on Long Island and:in the vieinity of New York 
City. Somewhat extensive patches of dead lawn were noted in New 
Rochelle. 

A large series of samples of wheat collected in different parts of 
the State were sent through the courtesy of Prof. C. R. Crosby of 
Cornell University and an examination of these showed a very scat- 
tering infestation by wheat midge, Thecodiplosis mosel- 
lana Gehin, a condition very different from that obtaining in 1918. 

The. birch leaf skeletonizer, Bucculatrix canaden- 
sisella Chamb., which attracted some attention in 1921, has been 
somewhat generally prevalent in the northeasten part of the State, 
many of the birches being so badly affected that most of the leaves 
turned brown and dropped in early fall. 

The white pine weevil, Pissodes strobi Peck, continucs 
co be abundant and injurious in young plantings: of white pine, 
the trouble being most serious 1n areas where the native pines 
are somewhat badly deformed due to earlier work by this insect. 
This was particularly noticeable in the northern part of the Hudscn 
valley and on the edges of the Adirondacks. 

Another European insect, Ocnerostoma “piniarielba 
Zeller, was brought to our notice through correspondence with Dr 
J. S. Boyce of Oregon. The general character of its work is sug- 
gestive of our native pine leaf miner, Paralechia pinifoli- 
ella Chambers. 

The interesting maple case bearer, Paraclemensia aceri- 
foliella Fitch, was locally abundant and somewhat injurious to 
sugar maples in both St Lawrence and Warren counties. 

Canker worms, probably spring canker worms mostly, Palea- 
crita vernata Peck, defoliated a number of unsprayed orchards 
in Orleans and Genesee counties. They were also reported as 
injurious to elms in southern Westchester county. 
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The sugar maple borer, Plagionotus speciosus Say, con- 
tinues to be a serious pest in the State and owing to the fact that the 
injuries develop slowly, the true cause of the difficulty is rarely 
understood. This insect is generally prevalent in the western part 
of the State, particularly in the vicinity of Buffalo and in some vil- 
lages has brought about a very unfortunate condition, most of the 
sugar maples being badly deformed and in some instances half dead. 

Imported willow leaf beetle, Plagiodera versicolora 
Laich., has become generally established on Long Island and in the 
vicinity of New York City, reproducing in great numbers and prac- 
tically destroying the foliage of willows in midsummer. It is par- 
ticularly injurious to the black willow, golden willow and weeping 
willow. 

The ‘elm case bearer; Coleophora limosi piewmetla 
Dup., continues to be a somewhat serious local pest on Long Island 
and in the vicinity of New York City. It displays a marked prefer- 
ence for the English and Scotch elms and in certain favored locali- 
ties may practically destroy the foliage in midsummer. 

The elm leaf beetle, Galerucella luteola Mull, has been 
somewhat abundant and destructive in the vicinity of New York 
City, here and there in the Hudson valley, notably in Albany and 
Saratoga counties and is becoming established in new areas in the 
city of Rochester. 

The bronze birch borer, Agrilus anxius Gory, continues to 
be destructive to ornamental birches in different parts of the State 
and it is not unusual to see the tops in a dead or dying condition, even 
in residential areas. 

The bagworm, Thyridopteryx ephemeraeformis 
Haw., has been unusually abundant and injurious in the southern 
part of the State. 

The spruce cone gall, Cherme's abietis Linn.) Pheyeaileres 
this insect are frequently received from different parts of the State. 
This insect and the frequently associated and very obscure spruce 
bud scaleye Physokermes piceae Schr., are responsible for 
considerable damage to Norway spruce. 

The box leaf miner, Monarthropalpus buxi Lab., con- 
tinues to be a serious pest here and there on Long Island or in the 
vicinity of New York City and magnificent growths of box may 
have a very considerable proportion of the leaves disfigured by the 
mines of this insect. 

A distinctly unusual injury was brought to notice through the 
reception of a solitary bee, Halictus v‘tescens Fabr., in 
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early July accompanied by the statement that they were so numerous 
upon a lawn in Greene county as to practically destroy it by their 
burrowing operations. 

Technical studies. The Entomologist’s work upon gall midges 
has been continued as opportunity offered and has resulted in a num- 
ber of most interesting collections from various parts of North 
America and the Old World, especially India, being submitted for 
identification. The numerous types of new genera and species 
erected have been deposited in the state collections, making them 
invaluable for all subsequent students of the group. A summary of 
these studies, with special reference to our own fauna, is awaiting 
publication. 

Publications. There have been no Museum publications relat- 
ing to entomology issued during the period covered by this report. 
The marked peculiarities in the behavior of the European corn borer 
in this State as compared with conditions in eastern Massachusetts 
led to a revision of the Entomologist’s account of this insect issued 
as Cornell Extension Bulletin 31. This appeared in March and con- 
tains a digest of the important findings in the investigations of the 
last few years. A popular discussion of “The Possibilities of 
Exterminating Insects ” appeared in Scientific Monthly and attracted 
considerable favorable comment. An earlier prepared paper on 
“Some of the Broader Aspects of Insect Control” appeared during 
the year in the 51st Report of the Entomological Society of Ontario. 
An unusual development was the delivery of a brief talk on “ Bugs 
and Antennae” at the broadcasting station of the General Electric 
Company, Schenectady. This, on account of its historical interest, 
was published in Science. 

A number of brief, popular accounts relating to the more injurious 
pests have been prepared as heretofore and widely circulated through 
the agricultural press. There have been, as in earlier years, a num- 
ber of minor technical papers, which have appeared in scientific 
journals. 

Lectures. The Entomologist has delivered a number of lec- 
tures or participated in discussions and conferences on insects, 
mostly economic species, before various agricultural and horticul- 
tural gatherings, some of these being held in cooperation with 
farmers’ institutes or county farm bureaus. A number of confer- 
ences related to the European corn borer and the gipsy moth, both 
briefly discussed above. 
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Cooperative work. The Entomologist has continued to co- 
operate with the Federal Bureau of Entomology as a collaborator 
in European corn borer work to the mutual advantage of both inter- 
ested agencies. He has also cooperated with the insect pest survey, 
United States Department of Agriculture. This latter covers the 
entire United States and since it relates to all insects of economic 
importance, it is broader in scope than most undertakings of this 
character. It places at the disposal of all official reporters early 
information respecting recent developments and thus frequently pro- 
vides warnings of probable outbreaks in addition to the dissemina- 
tion of much valuable data. | 

Collections. A number of desirable additions to the state col- 
lections have been made. Some of the best material has been reared 
in connection with studies of various outbreaks or secured as a 
result of requests for information concerning comparatively 
unknown forms, such as the deer bot fly, Cephenomyia 
abdominalis Aldr., received through the kindness of Asa Law- 
rence of Wilmington and previously unrepresented in the collection. 
Special attention has been paid to the acquisition and preservation 
of immature stages, since these are difficult to obtain. 

An interesting collection of insects was received in exchange from 
Mr C. Garret of Cranbrook, B. C., a series of minute parasites from 
R. M. Fouts, a Washington authority, and an exceptional series of 
gall wasps belonging to the genus Rhodites and their galls was con- 
tributed to the state collection by Prof. A. C. Kinsey, Indiana Uni- 
versity, Bloomington, Ind. 

A unique and rare contribution was received in early March from 
L. J. W. Jones, Bainbridge. It consisted of several pairs of the 
snow-born Boreus, Boreus nivoriundus Fitch, a species 
very rarely coming to the attention of naturalists. 

With a limited staff, it has been impossible to do much needed 
work on the collections, aside from. a certain amount of labeling and 
rearranging necessitated by current developments. 

Office matters. The correspondence has been along the same 
general lines as before, though the European corn borer and the 
gipsy moth on account of their outstanding importance, have occu- 
pied a somewhat prominent place. 

The general routine work has made unusually heavy demands upon 
the Entomologist and his assistant, the latter being in charge of the 
office and responsible for the correspondence and other matters dur- 
ing the absence of the entomologist. 
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The lack of a second assistant has seriously restricted the work of 
the office and it has been necessary to defer matters which could be 
put to one side. This has resulted in very little systematic work 
being done upon the collections. These latter should be kept in the 
best possible condition and the numerous specimens identified, since 
they are most important aids to speedy identification and the deter- 
mination of the economic status of an insect. At present much of 
the material is simply labeled and put away in the hope that some 
time it may be properly classified. There is in addition considerable 
accumulations of earlier years which should be treated in the same 
way, if due regard be had for the development of the state collections 
and the maintenance through a considerable series of years of satis- 
factory records along all lines. 

Horticultural inspection. The nursery inspection work of the 
bureau of plant industry, Department of Farms and Markets, has 
resulted as in former years in a number of specimens representing 
various stages of developments, some in very poor condition, being 
submitted to this office for identification. The satisfactory deter- 
mination of specimens originating from various parts of the world 
requires an intimate and wide knowledge of the literature and insects 
in both this and other countries and illustrates in a concrete manner 
the need in entomological work of both training and experience. 
This type of work also emphasizes the importance of a thoroughly 
classified collection mentioned above. 

The general work of the office has been materially aided as in past 
years by the identification of a number of insects through the cour- 
tesy of Dr L. O. Howard, chief of the bureau of entomology, United 
State Department of Agriculture, and his associates. The Entomolo- 
gist in turn has been able to render some assistance to Doctor 
Howard and his professional associates in various states and other 
parts of the world through the identifications in the group in which 
he is recognized as a specialist. 

There has been very effective and close cooperation with the State 
Department of Farms and Markets, particularly the bureau of plant 
industry, the State College of Agriculture at Cornell University, the 
State Experiment Station at Geneva, the State Conservation Com- 
mission, the State Department of Health, the county farm bureaus 
and various public welfare organizations, A number of correspond- 

ents have donated material and rendered valuable service by trans- 

-mutting local data respecting various insects and assisting in other 
ways. There has been, as in the past, most helpful cooperation on 
the part of all interested in the work of the office. 
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ZOOLOGY 


The Zoologist has continued the investigation of reptile and 
amphibian life histories and the study of the very extensive spider 
fauna of the State, the latter project having been inaugurated sev- 
eral years ago as a joint undertaking with Prof. C. R. Crosby of 
Cornell University. 

Field work carried on in the regions about Mount Marcy in the 
Adirondacks, near Stamford in Delaware county and in the Helder- 
berg mountains, Albany county, has resulted in the collection of 
valuable data and materials relating to the particular problems under 
investigation. In January 1922, 10 days were spent at Ithaca study- 
ing the extensive spider collection of the department of entomology 
at Cornell University. 

Two new bird groups designed to show the nesting habits of the 
rose-breasted grosbeak and the scarlet tanager were prepared by 
Joseph A. Santens of Buffalo and installed in Zoology Hall and the 
collection of mounted fishes further supplemented by the addition 
of about twenty specimens not heretofore represented in the exhibit 
series. Several of the older groups, including those of the wolf and 
mink, were completely dismantled and remodeled along more effec- 
tive lines. | 

The amount of available space left in the Zoology Hall for addi- 
tional exhibits is very limited. Much floor room is taken up by 
capacious habitat groups and it has been necessary to resort to special 
and very shallow wall cases in order to take advantage of utilizable 
space. Under existing limitations it is hopeless for this division of 
the Museum to attempt any more large habitat groups of birds and 
mammals. It may be remarked, however, that such groups are to 
be found in all museums; that they are in many ways of the con- 
ventional museum type of exhibit and it would seem to be a better 
policy for this division to undertake the production of small groups 
of the lesser and more inconspicuous members of our fauna, such as 
the small mammals, reptiles, batrachians, etc. These are animals 
which are seldom to be found on exhibition and in which there is 
none the less a widespread interest. 


ARCHEOLOGY AND-ETHNOLOGY, 
The principal line of research of this division is to discover and to 
record all the facts concerning the archeology and ethnology of the 
New York aborigines resulting from field and museum activities. 
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Through the fortunate fact that descendents of the Iroquois, the 
latest of the aboriginal inhabitants of New York, live within our 
borders, still in tribal relation, it is possible to obtain many interest- 
ing and valuable facts concerning the zthnology of these people. 

Many of the Seneca and the Onondaga people still continue their 
native ceremonies and rites, and not a few of the members of the 
other nations remember their folk tales and music. There is thus a 
rich field for the student of aboriginal things. 

Information is sought from this office by high school and college 
students, for essay material, by artists, playwrights, sculptors, 
musicians, writers, by historians, ethnologists, archeologists and 
museum men, by various experts, as lawyers, department men and 
sociologists, and by a large body of citizens requiring certain specific 
information. 

Donations. The Museum has been fortunate in receiving a 
number of interesting and valuable donations in archeology this year. 
Among the donors and specimens are the following: 

George G. Champlin, of the State Library, a terra cotta pipe hav- 
ing an animal head effigy of the bowl, from Ontario county; Dr 
R. W. Orr, director of the Provincial Museum of Ontario, parts of 
a skeleton and skull stained with red iron oxide, from an ossuary 
near Dunnsville, Ontario; Pheobe P. Smith, of Jewett, Indian mor- 
tar found at Ashland, N. Y.; Mrs Hattie Janson Vosburg of Cox- - 
sackie, stone mortar from Mine Hill, through Dr. Andrew Webster 
Van Slyke; James A. Clark of Middletown, 2 grooved axes, 2 ban- 
nerstones, 2 argillite cache blades and 6 finely chipped points from 
the vicinity of Horse Island; Mary Meredith of Euclid, N. Y., col- 
lection of flints and polished stone articles from the Seneca River 
region, in memory of her brother William Meredith; Otis Mason 
Bigelow, of Baldwinsville, platform pipe with a buzzard effigy on the 
bowl, from Three River Point; Dr Luzerne Coville, of Ithaca, carved 
stone amulet of lozenge shape; the Rev. W. R. Blackie of Williams- 
bridge, collection of prehistoric implements, splinters, slips and frag- 
ments of animal bone from the caves of Madeleine, France; Jeffer- 
son D. Ray of West Coxsackie, a fine series of chipped articles from 
Four Mile Point and from Old Orchard Point. 

Excavations at Vine Valley. For a number of years the State 
Museum has been receiving specimens from a certain site situated 
on the McCombs farm in Vine Valley, Yates county. These speci- 
mens, sent for examination by the McComb family, were of such 
unusual interest that the Museum acquired all that came in from 
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there. The material was found during the excavation of the sand 
and gravel pit on the south slope of Bare hill, and for more than 30 
years the owners had steadfastly refused to permit excavations by 
any private parties and even by museums, until this year, when the 
State Museum secured the right to make excavations. 

The site lies along the south slope of Bare hill on its westernmost 
side and on the ridge just above the valley of Vine Valley creek and 
extends from the lake to a point just east of the Strum farm, a dis- 
tance of about 1250 feet. The village site is on the flats but extends 
upland on the north side of the creek and covers a portion of the 
Robson farm. To the south of the creek it seems to begin along the 
landing road and run south in the level area back from the lake to 
the beginning of the steeper rise of South hill or Genundewa. Here 
are occasional ash pits and surface indications. Arrowheads and 
now and then polished stone implements have been found here. 

The location is reputed to be an early Seneca haunt, and there are 
traditions of an ancient Seneca fortification on the top of Bare hill. 
Historic sites are known on both sides of the lake and the Senecas 
up to the Civil War period wandered about the lake, as if it were 
hard to abandon this) region so: sacred to’ their’ forefathersminAsea 
matter of fact, however, Jroquoian artifacts in any abundance are 
not to be found in the vicinity of Bare hill and the evidences of a 
cenuine artificial fortification on the top of the hill are too feeble to 
admit of plausibility. All the evidences of occupation on the east 
slone of the hill and in the valley below are Algonkian. Iroquois 
evidences occur opposite Bare hill at such places as Seneca Point, 
and south of the lake at such points as Naples. Bare hill itself shows 
no evidence of having been occupied at any time by any branch of 
the Iroquoian people. 

Owing to the intensive farming of the village area of the old occu- 
pation we were unable to make more than a superficial examination, 
but this was sufhcient to determine the culture and its approximate 
period, 

The site that was examined and excavated was the sand pit and 
the slope just to the south. But a small portion of the pit area, the 
small plat to the east and up-hill could be excavated. Here nothing 
of any importance was discovered. Our attention, therefore, was 
given to the steep slope, graded into grape terraces. Here great 
piles of earth had been scraped from the top of the hill and graded 
into the terraces, where 40 years ago vineyards were planted. In 
Coo no back to widen the terraces skeletons were sometimes found. 
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It was under such conditions that the work of excavating was 
undertaken. 

After a month’s work in the intense heat, interspersed with ter- 
rific rains and wind storms, thirty-eight burials were uncovered all 
on the side hill and ranging from within 4 feet of the top to a dis- 
tance of 30 feet down. 

Thirty burials were from previous tree or scaffold mortuary dis- 
posals; that is, the bodies had been wrapped in skins and furs until 
skeletonized, when they were removed and buried. The scattered 
and displaced bones in these burials were evidence of this. With 
such burials there were only a few shell beads. In most cases a 
dog had been sacrificed in such graves and buried either over or just 
to one side of the bundled bones. Some of the bundle burials were 
of infants but most were original interments and with these were 
sometimes two dogs. Four of the adult burials were original inter- 
ments, and in each of these the skeleton was flexed in the usual 
aboriginal method. Except in one instance there were artifacts with 
each original adult burial. 

Scattered through the grave area were fire or feast pits, some of 
them just above the graves and others a little to one side, as if there 
had been watch fires into which the remnants of the death feast or 
erave watch had been thrown. There was little in these pits except 
fragments of animal bones — deer, raccoon, turtle, bear and beaver 
—and an occasional hickory nut or acorn. There was one exception 
to this —a pit containing several quarts of charred hickory nuts. 

Artifacts were rare in bundle burial graves, but in the flexed 
burials there was always at least a bead or two, save in the case of 
a female interment. 

In pit 22-23, found July 13th, within 12 inches of the surface was 
found a broken skeleton apparently lying on its face with its knees 
drawn up under it, and its hands before its face. This burial was 
near the top of the terrace and directly under the stopping place of 
the auto trucks which were loaded with sand. This probably 
accounts for the crushed condition of the skelton. The side hill in 
which the skeleton lay was “ pocketed” and at the bottom of the 
grave more than a dozen grooved sinkers were found, the grooves 
being the long. way of the oval pebbles. The skeleton was of an 
adult male of perhaps 50 years. The lower jawbone alone of any 
part of the skull remained intact. On the back of the head was a 
bone bar amulet and just below it and resting between the shoulders 
was a broken two holed gorget of gypsum. In the right eye socket 


was a notched arrowhead. 
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To the east of this pit and adjoining it were two other pits (given 
the number 23). One contained a dog burial and the other an infant 
burial. The infant’s skull was missing and the dog had two beads 
of shell (disk wampum) at its neck. 

In pits 9 and 10 which adjoined but were of different depths were 
interesting objects. Grave 9 was found 3 feet down in the upper 
terrace. It was of a large child, probably female, and of about 11 
years, judging by the skull and dentition. Each joint of the limbs 
lifted from the diaphysis, appearing as a distinct bone, having a sepa- _ 
rate surface or suture between it and the shaft. At 5% feet down, 
or 2 feet lower than grave 10, another large grave was found. Upon 
baring the bones and brushing them off, so as not to disturb their 
relation, we found parts of four skeletons — two infants, a headless 
adult, and a flexed skeleton of an adult male. With the headless 
skeleton was a crude clay pipe with a flattened stem, and resting 
under the sternum of the complete skeleton was a steatite pipe. 

Implements found in other graves are: shell beads of the discoid 
type, broken tubes, a flattened metate, three broken bell pestles, a 
pendant gorget of the thick type, bone awls, notched arrow points, 
a copper pin about an inch long and two perforated joints. Other 
implements found by the McComb family are described in the 
Director’s report for 1913. 

New York State Indian Commission. The work of this com- 
mission, of which the Archeologist was secretary, by appointment 
of the Governor, terminated with the adjournment of the Legisla- 
ture in 1922. The object of the commission was to confer with the 
committees of Congress on Indian affairs, relative to the status of 
the New York State Indians and their reservations. This necessity 
grew out of the apparent conflicts in jurisdiction between the federal 
and state governments, in the matter of enforcing state laws on 
reservations, particularly those relating to health, quarantine, edu- 
cation and truancy. By an opinion of the Attorney-General, it 
appeared that state laws did not apply to reservations and since the 
Federal Government attempted to enforce its jurisdiction only in 
the matter of the seven major crimes, it was felt by welfare workers 
that there were many beneficial efforts that were weakened through 
the lack of laws capable of enforcement. The several members of 
the Legislature and of the state departments who were members of 
the Indian Commission were to see what Congress was willing to do 
in this situation. A preliminary hearing was held with certain mem- 
bers of the congressional committees, but for 3 years the commis- 
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sion failed to function, largely it appears because the chairman did 
not call general sessions of the commission for the purpose of dis- 
cussing the several subjects upon which a report could be based. 
His meetings with the Indians were personally called and the report 
rendered by him a personal report in which other members of the 
commission had no part in discussing or formulating, willing and 
ready as some of the commissioners were to so participate. 

The legal tangle of the New York Indians, therefore, remains as 
it was before the commission was formed. In a measure it may be 
said to have been complicated even further by the idea that the New 
York Indians have a vast land claim against the State based upon the 
Fort Stanwix treaty, which was superseded by the Canandaigua 
treaty of 1795, and which the authorized chiefs and head men of the 
Iroquois signed in good faith. It is said, however, that the Senate 
of the United States never ratified the Canandaigua treaty and that 
it is therefore not a functioning agreement, and that for this reason 
the Fort Stanwix treaty still holds, in which case all western New 
York west of a line drawn south from Oswego must still belong to 
the Six Nations. This is an interesting assertion, but it remains with 
Congress and with the Supreme Court to assert its validity, and not 
the several Indian commissioners of the State. 

New York State Archeological Association. This association 
is in a flourishing condition and during the year last past has held 
its scheduled meetings and lectures in Rochester. One publication 
has been issued during 1922, “The Archeology of the Genesee 
Valley,’ by Frederick Houghton. At a meeting of the trustees of 
the association, a petition was made to the Regents of The Univer- 
sity of the State of New York for a charter. After due considera- 
tion a provisional charter was granted by the Regents and placed 
in the hands of President Alvin H. Dewey of Rochester. The trus- 
tees of the association are Mr Dewey, chairman, Harrison C. Fol- 
lett, Walter Cassebeer, John M. Clarke and Arthur C. Parker. 

New York Indian Welfare Society. This society, which a year 
ago met in Buffalo, convened in its 1922 annual session in the rooms 
of the Albany Institute and Historical and Art Society, through the 
courtesy of the society and its president. Its sessions were produc- 
tive of much good and matters of education, health, public nurses, 
sanitation, agriculture, better schools, care of the indigent, the work 
of the Indian Commission and other matters were fully discussed. 
The society refused to consider the matter of claiming that the 
Indians held legal title to more than 60,000 acres of western New 
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York land valued at more than two billion dollars, believing it better 
to consider things of immediate welfare. This determination caused 
some dissatisfaction on the part of nonmembers who voiced their 
opinions. The society, which is seeking to cooperate with the state 
departments and with voluntary relief agencies, reelected its officers 
and reappointed its committees. Horton G. Elm, an Oneida, is 
president, and Louis Bruce, a Mohawk, secretary. 

The Archeologist of the Museum has assisted this society to the 
extent of furnishing information and helping its officers, it being 
thought within the scope of this office to encourage the Iroquois who 
remain with us as the survivors of the aboriginal “ Empire State ” 
to adjust themselves to the requirements of modern civilization. 
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STATE MUSEUM ACQUIRES ORIGINAL CONTRACT OF 
FIRST PURCHASE OF LAND NEAR ALBANY FROM 
INDIANS IN 1630 


Note by Arnotp J. F. VAN Lakr, Archivist 


By gift from Mrs John Boyd Thacher of Albany, the New York 
State Museum has come into possession of a valuable document on 
parchment which may be described as the oldest official instrument 
issued under the hands and seal of the director general and council 
of New Netherlands, now known to be extant. The document, 
which lacks the seal, but which is otherwise in an excellent state of 
preservation, relates to the first purchase from the Indians of land 
in the vicinity of Albany, in what was later known as the colony or 
manor of Rensselaerswyck, and is one of the two instruments con- 
cerning that purchase which were secured by General James Grant 
Wilson at Amsterdam in 1889, and which had been preserved in 
that city for more than 250 years in possession of the Holland branch 
of the Van Rensselaer family. Facsimiles and translations of the two 
documents were published by General Wilson in 1892 in the first 
volume of “ The Memorial History of the City of New York,” in 
which this document is called a “ contract,’ while the other is desig- 
nated as a “deed.” Both documents contain formal and almost 
identical declarations by the director and council that certain Indians 
appeared before them and upon receipt of certain quantities of mer- 
chandise conveyed to them, for and on behalf of Kiliaen van Rens- 
selaer, residing in Holland, various tracts of land situated in the 
neighborhood of Fort Orange. It is to be noted, however, that 
the “ contract,” which is not dated, gives the date of the transaction 
as August 6, 1630, whereas in the “ deed,” which is likewise undated, 
but which in an acknowledgment attached by Vice Secretary Lenaert 
Cole is stated to have been executed in his presence on August 13, 
1630, the transaction is said to have taken place on that date. Aside 
from this variation, which does not necessarily imply any real dis- 
crepancy, or that the Indians appeared before the director and 
council at two different times, the main difference between the two 
documents consists in the fact that the “ contract’ contains a long 
preamble in which certain statements are made in regard to the 
former unwillingness on the part of the Indians to sell their land 
and the subsequent agreement which was made with them by Gillis 
Housset. It is these statements, which do not occur in the shorter 
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and more formal “deed,” that give to the “contract” a greater 
value as an historical document, since they throw an interesting 
light on the pressure which at that time was being exercised against 
the Mohicans by the Mohawk Indians who compelled the former to 
abandon their lands along the Hudson River and made them willing 
to sell. 

An interesting feature in connection with the description of the 
land conveyed is the fact that it seems to cover large tracts south 
and north of Fort Orange and a small tract on the east side of the 
river, opposite the fort, but does not appear to include the land on 
which the fort itself stood. Kiliaen van Rensselaer afterwards 
claimed that his purchase included the site of the fort, but the Dutch 
West India Company denied this, on the ground that the fort was 
built long before the purchase for van Rensselaer was made. No 
document, however, has ever been produced to show that the com- 
pany bought the land on which the fort stood and it is possible that 
this land was held merely by sufferance, although the language of 
the “contract” seems to favor the other view. It will be noticed 
that the property is described as extending up the river a distance 
of fully 3 Dutch or about 14 statute miles, but that nothing is said 
in regard to the width of the land, it being understood that the vari- 
ous tracts that are named included all that was owned by the Mohi- 
can Indians, whose territory extended inland from the river a dis- 
tance of about 2 days’ journey. 

As to the form of the document, it is to be noted that the “ con- 
tract’ is signed, not by the Indian proprietors, but by the director 
and council, before whom the conveyance took place. This feature, 
which is in accord with the contemporary Dutch practice in the case 
of transfers of land that were made before the court, has had the 
fortunate result of preserving for us one of the very few known 
signatures of Peter Minuit, the director of New Netherlands, whose 
name is identified with the purchase of Manhattan Island from the 
Indians in 1626. The other signatures, of members of the council, 
are those of Pieter Bylveltt, the lessee of one of the company’s 
bouweries on Manhattan Island; Jan Lampo, the sheriff, and Reyner 
Harmensen and Jan Jansen Meyns, both of whom seem to have been 
master ship carpenters. 

It is finally to be pointed out that a copy of the “contract,” with- 
out the signatures, occurs on page 4 of the first book of Dutch 
Patents, from which a translation, made by Mr Berthold Fernow, 
under the title “Indian Deed to Kilian van Rensselaer for a 
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tract of land on the North river (Manor of Rensselaerwyck), is 
printed on the first page of volume 14 of the ‘‘ Documents Relat- 
ing to the Colonial History of New York.” Unfortunately, neither 
the translation published by General Wilson, nor that made by 
Mr Fernow, is entirely satisfactory, the first giving the date of the 
transaction as August 8, 1630, instead of the 6th, and the second 
representing the possible sale referred to at the beginning of the 
document as having actually taken place, so that for the correct 
understanding. of the document a new translation seems desirable 
and is presented herewith. 


COM TRACTV OF SALE\OF LAND ALONG THE HUDSON’ RIVER 
FROM THE MOHICAN INDIANS TO KILAEN VAN RENS- 
Sra, AUGUST 6, 1630. 


Whereas Bastiaen Janssen Crol, Commissary at Fort Orange, 
stated here at the Manhatas to the Honorable Council of this place, 
that the land situated near the aforesaid fort could not be bought 
this present year from the owners thereof and that, even though it 
were acquired afterwards, it would be understood by the Virginians 
to be sold only for so long as he, Crol, should continue to reside at 
the fort; and whereas likewise, when Wolffert Gerritsz, having 
orders from his Hon. Masters to inform thew Honors of the situa- 
tion there, expressly inquired of him, Crol, what and what sort of 
information he should send to their Honors aforesad, he, Crol, did 
thereupon reply that there was this year no chance or means of 
acquiring any land, repeating the same several times, according to 
the deposition thereof made by the aforesad Wolffert Gerritsz, it 
happened afterwards that Gillis Hosset, having on the 27th of July, 
1630,' in sailing up the river, come to the place where Jan Jansz 
Meyns was camping with his men to cut round timber for the new 
ship, there also came by chance to this spot Kotiamak, Nawanemitt, 
Abantzenee, Sagiskwa and Kanamoak, owners and proprietors of 
their respectwe parcels of land extending up the river, south and 
north of said fort, to a little south of Moeneminne’s ‘Castle, belong- 
ing joimtly and collectively to the owners aforesaid, together unth 
the land called Semesseeck, situated on the east shore, from opposite 
Castle Island to the aforesad fort, belonging to the said Nawanemit 


1Tn the record of this contract, in Dutch Patents, GG. page 4, this date is 
given by mistake as the 27th of July, 1631. Partly owing to this mistake his- 
torians have mentioned the present purchase as made subsequent to that for 
land between Beeren island and Smacks island, of May 1631, whereas in 
reality it was the first purchase of land in the Vicinity of Fort Orange. See 
Van Rensselaer Bowier Mss., p. 166-68, 181-82. 
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in particular; also from Petanock, the Mull Kull, northward to 
Negagonse, extending fully about three (Dutch) miles; and the 
aforesaid Gillis Hosset, having entered into negotiations with the 
owners of the aforesaid land to sell, cede and surrender the smd 
respective parcels of land, the same persons declared in presence of 
and before Jan Jansz Meyns, Wolffert Gerrits and Jan Iyssen, 
trumpeter, that they were satisfied :to sell, transfer, cede and sur- 
render the said respectiwe parcels of land, as they thereafter, on the 
sixth of August following, before us, the Director and Council of 
New Netherland, :residing on the island Manhats and Fort Amster- 
dam, under the jurisdiction of their High Mightinesses, the Lords 
States General of the United Netherlands, and the Chartered West 
India Company, Chamber of Amsterdam, voluntarily and deliber- 
ately did for and in consideration of certain quantities of merchan- 
dise, the receipt whereof into their hands and power they acknowl- 
edged before the execution of these presents, and as they hereby, by 
virtue and title of sale, do-transfer, cede and convey. the same to and 
for the benefit of the Hon. Kiliaen van Rensselaer, being absent and 
for whom we, ex officio, accept the same with proper stipulations, 
amely the respective parcels of land hereinbefore specified, with the 
forests, appurtenances and dependencies thereof, together w.th all 
the right, title and interest therem belonging joimtly and severally 
to the grantors aforesaid who hereby constitute and substitute the 
above mentioned Hon. Mr. Rensselaer in their stead, state, right, 
real and actual possession thereof, at the same time giving him full, 
absolute and twrevocable power, authority and special order, tanquam 
actor et procurator in rem suam et+propriam, to enter upon the said 
land, the same to be possessed in peace, cultivated, occupied and 
used by the aforesaid Mr. Rensselaer, or those who may hereafter 
acquire lus right; also to do and act therewith and dispose thereof 
as his Honor or others would do, or be allowed to do, with their 
own property and by lawful title acquired lands and domains, with- 
out any part, right, interest, or authority in the least, whether of 
ownership, command or jurisdiction, being kept, reserved, or re- 
tained by the grantors aforesaid, who onthe contrary in his behalf, 
as before stated ad infinitum desist therefrom and surrender, relin- 
quish and renounce the same by these presents. Pronusing further, 
not only forever to hold firm, binding and irrevocable and to carry 
out and fulfil this thew transfer and all that may be done by virtue 
thereof, but also to guard against eviction from the aforesaid land, 
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obligans ect nuncians ect a bone. fide. In witness whereof these pres- 
ents are confirmed by our usual signatures and the ordinary seai 
suspended below." Done on the aforesaid island of Manhatas and 
at Fort Amsterdam, the cay and year above written. 

Peter Minuit, (Director), 
PIETER BYLVELTT, 

Jan Lampo, Schout, 
REYNER HARMENSEN, 

JAN JANSZ MEYNS. 


"The seal of New Netherland is lacking. 
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THE UPPER DEVONIAN, FOREST OF. SEED FERNS ine 
EASTERN NEW YORK 


BY WINIFRED GOLDRING 


The “ Gilboa trees” have been known to science for over half a 
century, but only within the last 3 years has it been discovered that 
New York actually had an extensive and very ancient fossil forest 
in its eastern domain. This forest remained hidden away in the 
Upper Devonian (Ithaca) rocks of Schoharie until 1869. In the 
fall of this year a great freshet swept the upper valley of the 
Schoharie in the vicinity of the village of Gilboa tearing out bridges, 
culverts and roadbeds, but greatly benefiting science by exposing in 
the bedrock standing stumps of trees. 

The discovery of these trees was described in the Albany Argus 
of January 30, 1870, and in the 24th Report of the State Museum ;* 
and was considered of so much importance that it was brought by 
Hall to the attention of the British Association for the Advancement 
of Science at the Brighton meeting in 1872.2, Excavations were 
made during the year 1870 in the beds of sandstone containing these 
trees and five stumps and a number of fragments were taken out of 
this ancient forest, all at the same level in the rocks. The greater 
part of this material was brought to the State Museum where it has 
for some time constituted a remarkable exhibit of the ancient, extinct 
flora of the State. 

The Gilboa collections were submitted to Sir William Dawson of 
Montreal for examination, and he determined the fossil trunks to be 
of two species, which he named Psaronius erianus and 
P, textilis. The trunks were noted as being in an upright 
position with their bases resting in and upon a soft shaly stratum, 
representing the bed of clay in which they appeared to have 
grown; and the facts of their occurrence led to the conclusion that 
“we had evidence of comparatively dry land on the eastern margin 
of the Devonian sea.”*? It was also inferred “ that this area during 
the deposition of these beds was undergoing continuous oscillation 
of level, with a general downward movement.” ® 

This Schoharie, or Gilboa, forest is the earliest recorded forest of 
the earth. The old locality had long since been covered up and the 
rocks at the level in which the trees were discovered did not outcrop 


Hall, James... 24th Rep’t N.Y. State. Cab. Nat. Hist, - 1872, psig ro: 
* Rep t Brit, \ASs8oc, GhdviiScl.. 1672.) v. 42,. btansaupn 102: 
Ret cits pu! TOs: 
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again in this area. Nothing more was heard of these fossil stumps 
until 1897 when Prosser,* then connected with the New York State 
Survey, reported finding some small specimens, from a higher hori- 
zon, lying loose at Manorkill falls about a mile south of Gilboa. 
Occasional attempts since then to rediscover this ancient forest were . 
fruitless until the summer of 1920 when special effort was made to 
add to the collection of Devonian plant material already in the hands 
of the Museum. The effort to relocate the Schoharie forest or to 
find some additional evidence as to its extent led to the discovery of 
upright tree stumps not in the original locality but at the higher level, 
along the road in the vicinity of the lower falls of the Manorkill, a 
tributary of the Schoharie creek. These trees likewise were found 
with their bases resting in a bed of shale, greenish black in color. 
This second tree locality is at a level of 1120 feet a. T.; the old local- 
ity, on the same side of the Schoharie creek, just above the old Gilboa 
bridge, was at a level of 1020 feet a. T. Since 1920 the city of New 
York has been doing construction work at Gilboa, preparatory to 
impounding the waters of the Schoharie creek for the future use of 
its citizens. The resultant dam will drown the village of Gilboa and 
its vicinity, including the two above-mentioned fossil tree localities. 
In the course of quarrying in connection with the work on the dam 
the old locality, which is directly at the spot where the dam is being 
built, was uncovered and seven trees were found. In a quarry 2300 
feet north (downstream) of the old locality trees were found at the 
972-foot (one small specimen) and 960-foot levels. This quarry, 
known now as “ Riverside quarry,” has yielded the greatest number 
and also the largest stumps hitherto found. Eighteen specimens 
were taken from an area 50 feet square, not counting those destroyed 
in quarrying. One of the largest specimens of this group has a 
circumference at the base of approximately 11 feet (diameter 
approximately 3.5 feet), a height of 22 inches and a diameter at that 
height of 21% inches; stumps of greater height, but of smaller girth 
have been obtained. 

At all three tree horizons the stumps were found with their 
bases resting in and upon shale and in every case in an upright 
position with the trunk extending into the coarse sandstone above. 
The shale beds vary in thickness from 6 inches to 2 feet; at the low- 
est horizon, in the place in the quarry where the greatest number of 

stumps was obtained, the shale had a thickness of only 6 inches. 


* Prosser, Charles S., 17 Annual Rep’t of N. Y. State Geol., for 1897 (1899), 
p. 211. 
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The small specimen found at the 972-foot level was in an upright 
position and rested upon a black shale layer, about an inch thick, 
which disappeared entirely a few feet from the stump. ‘The pres- 
ence of the black shale layer, in the vicinity of the stump would 
seem to indicate that it was found in the place of its growth; yet it 
is possible that it may have drifted in and been buried in the upright 
position in which it was found. At the middle horizon (the old 
locality) a stump was found 6 feet above the shale layer on which 
the other stumps that were found rested; but the specimen in this 
case did not rest upon a shale layer. The present Catskill mountains 
during this Upper Devonian period constituted the low shore of a 
shallow sea, the continental land lying off to the east. The coasts of 
those times were unstable, and it was along the borders of such a 
coast line that at least three successive forests of these trees reared 
themselves to great heights, were submerged, destroyed and buried. 

With the recent additions to our collection, which we owe to the 
courtesy of the Commissioners of the New York Board of Water 
Supply and of Mr J. Waldo Smith, chief engineer, we now have a 
total of 40 stumps partial or complete, and a number of broken 
pieces. Taking into connection with these the specimens which have 
gone to other museums, the weathered stumps discarded, and those 
destroyed in blasting, the number of stumps taken from these pri- 
meval forests probably runs into the hundreds; and further quarry- 
ing is continually bringing more to light. The Riverside quarry will 
not be included in the area covered by the Gilboa dam, but its value 
as a fossil tree locality will be greatly lessened as soon as the quarry- 
ing operations in connection with the dam cease. Now that the rock 
layers containing the stumps have been located it is quite possible 
that they can be traced around the hills and found outcropping else- 
where. In the area known, the tree localities have been found 
stretching over a distance of something more than 124 miles.* 

As stated above, these ancient trees were described by Dawson as 
fern trees belonging to the genus Psaronius and represented 
by two species erianus and textilis.® In the report of the 
Geological Survey of Canada, 1871, P. tex tilis is noted as occur- 
ring at Gilboa and P. erianus in Madison county. In the 24th 
Report of the State Museum both are described as having been 


* Notices of these recent occurrences have been mentioned in the later reports 
of the Director of the Museum, and an illustrated article entitled “ The Oldest 
of the Forests” by Uieah M. Clarke was published in the Scientific Monthly, 
January, 1921, pp. 83-9 
. 'Geol. Surv. Coeae: 1871, p. 58, 50; Quart. Jour. Geol. Soc., 1871, 
27:269; 1882, 37:307. 
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found in Schoharie county (Gilboa) ; and both species, in fact, are 
being obtained today from this area. The name Psaronius was 
inappropriately used for these trees, and indeed they belong to an 
entirely different group. The structure of Psaronius has been 
worked out in a most elaborate manner. This genus contains a 
large number of species from the Permo-carboniferous strata, all of 
which agree in having a highly complex polystelic organization, com- 
parable to that of the most highly differentiated fern stems of the 
present day. Psaronius, therefore, is a true fern, or 
Pteridophyte. 

Even when it was definitely known that these trees did not belong 
with Psaronius, the problem of their relationship still remained, 
though it was recognized that the cortical structure bore a resem- 
blance to that of Lyginodendron. The name Lyginodendron’ 
was first given to a specimen that had nothing to do with the plant 
usually known as Lyginodendron oldhamium, described 
by Binney as Dadoxylon oldhamium and placed in the 
genus Lyginodendron by Williamson.® This plant later was 
found to be a Pteridosperm and Potonié in 1899*° proposed for it the 
now accepted name of Lyginopteris oldhamia. Gourlie’s 
type specimen, Lyginodendron landsburgii, came from 
the Carboniferous rock of Ayrshire, Scotland and is the cast of a 
plant having in the outer cortex an irregular, anastomosing mechan- 
ical system of sclerenchyma plates. Potonié proposed that the 
name Lyginodendron would serve a useful purpose for casts of 
stems similar to Gourlie’s type but which can not be assigned to a 
definite systematic position. The largest example (100 cm long) 
of this Lyginodendron structure was noted by Seward’? in a cast 
from the Upper Carboniferous near Harrogate. Nathorst?* recently 
figured a similar cast from Spitzbergen, from the Culm, and has 
also described under the name of Lyginodendron sver- 


*Corda, G6ppert, Stenzel, Solms-Laubach, etc. in Germany; Zeiller, 
Renault, Pelourde, etc. in France (see Scott, D. H., Studies in Fossil 
Botany, pt 1, 3d. ed., 1920, p. 270-78). 

Derby, Orville A., Observations on the Stem Structure of Psaronius 
Brasiliensis. Amer. Jour. Sci., ser. 4, 1914, 63:480-97. 

* Gourlie, W., Proc. Phil. Soc. Glasgow, 1844, 1 :105. 

®*Proc. Lit. Phil. Soc. Manchester, 1866, 5:113. 

* Phil. Trans. Roy. Soc., 1873, 163:404. 

” Lehrbuch der Pflanzenpalaeontologie, p. 171. 

™ Ref. cited. 

4 Seward,,A..C. Fossil Plants, 1917, 3:37. 

* Nathorst, A. G., Zur Fossilen Flora der Polarlander. Teil 1, 
Nachtrage zur Palaozoischen Flora Spitzbergens, pl. 7, fig. 1. Stockholm 


1914. 


54. NEW YORK STATE MUSEUM 


drupit* impressions of a cortical reticulum from the Upper 
Devonian of Ellesmere Land. | 

As pointed out by Seward,?® this type of cortex is not confined 
to a single genus of plants, nor even to a single group, since it is 
found in Pteridosperms and also occurs in some Paleozoic lyco- 
podiaceous stems, and therefore can not be considered a safe crite- 
rion of botanical affinity. The name Lyginodendron is nothing more 
than a form name, therefore; and can serve only as a convenient 
catch-all for plants of unknown affinities. 

Fortunately during the same summer that the Manorkill (1120- 
foot level) tree horizon was located, while operations were under 
way for the removal of the new stumps, through the keen observation 
of Dr Rudolf Ruedemann who was on the look-out for seeds in 
Upper Devonian rocks, there was discovered partly buried in the 
bed of the Schoharie creek, a loose block of shale covered with 
fructifications. The slab was traced to its source at the south side 
of the lower falls of the Manorkill about 15 feet above the base of 
the falls and 100 feet below the tree horizon. At this time a few 
specimens were obtained. Later in that same season and again in 
the summer of 1922 that and other localities were worked and 
reworked until a fair-sized collection has been obtained containing 
seeds (megasporangia), male fructifications, pieces of foliage and 
roots. Besides these Gilboa trees, occurring in large numbers, only 
specimens of a Protolepidodendron have been found, and these not 
in abundance; also the shale layer in which the fruiting bodies were 
found is at the same level (1020 feet) as the shale layer in which 
rested the bases of the stumps of the first-discovered locality. The 
above facts leave no doubt that the fruiting bodies, foliage and 
roots, occurring so frequently wherever the shale layers in question 
can be worked, belong to the Gilboa trees. 

The presence of seed ferns in the Upper Devonian rocks has long 
been predicted. Back in 1912 Johnson of the Royal College of 
Science for Ireland, Dublin, found in the Upper Devonian beds at 
Kiltorcan, County Kilkenny, impressions indicating the presence of 
the seeds and microsporangia of a Devonian plant, suggesting that 
heterospory was already well pronounced at this epoch. The speci- 
mens were reserved for description in the hope that specimens show- 
ing the parentage of the seed would turn up. With this hope unful- 


“Die Oberdevonische Flora des Ellesmere-landes. Report 2d Nor- 
wegian Arctic Exped. “Fram” 1898-1902. No. 1, 1904, p. II, 12, pl..1, 
fig. 1; pl. 2, figs. 1, 2. 

* Ref. cited; also 1910, 2:220. 
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filled, in 1917 he published a short description of this material under 
the name of Spermolithus devonicus.’ For this country, 
Mr David White,” paleobotanist of the United States Geological 
Survey, discovered in 1900 the seeds of Aneimites (Adiantites), 
whose fern nature had hitherto been unquestioned, in the lower 
Pottsville (lower Pennsylvanian) of West Virginia; and this occur- 
rence gave us the hope of finding seeds or forerunners of seeds in 
our Upper Devonian plant beds in New York. 

Study of all the Gilboa material collected has shown that this 
Upper Devonian tree, while of simpler organization, bears a strong 
resemblance to the Carboniferous Ly ginopteris and, with it, 
belongs among the seed ferns (Pteridospermophyta ; Cycadofilicales 
of some). The genericname Eospermatopterisis here pro- 
posed to include the two species of Gilboa trees. 

Seed ferns must have had their origin in primitive ferns earlier 
than the Upper Devonian. The climax of their development 
cecurred in the Pennsylvanian and early Permian; but, beyond the 
Paleozoic, none are as yet known. 


Eospermatopteris gen. nov. 
Eos-dawn; sperma-seed; pteris-fern. 

Stumps and trunks. Plates 2, 3, 4 and 7 will give a very good 
idea of the size and shape of the stumps of these trees, and the lower 
surface of the bases is well shown in plate 5. In the forty more or 
less complete stumps which the Museum has obtained there is great 
variability in size and some variability in shape. The bases are 
bulbous, as might be expected of trees growing under swampy con- 
ditions, in some cases more spreading than in others. The height 
at which the trunks were broken off above the base varies from I 
foot 4 inches in the case of some of the smaller stumps to about 3 
feet and slightly over in the case of the largest stumps. The cir- 
cumference at the spreading part of the base varies from 3 feet Io 
inches in the smallest specimen (height 2 feet) to 11 feet in the 
largest specimen, which has a diameter of 2114 inches at a height of 
22 inches. Others of the largest stumps show circumferences 
between 8% feet and 11 feet and have diameters up to 2 feet at 
heights varying from 20 inches to 2 feet. One of these large stumps 
shows very slight spreading at the base. With a base having a cir- 
cumference of 8% feet (diameter 32 inches) the trunk at the height 


* Johnson, Thomas, Sci. Proc. Roy. Dublin Soc. 1917, 15, no. 23:218, 
210, plat, figs..476;.pliai2, fiesi1, 02. 
™ White, David, Smith. Misc. Coll., pt. 3, 1904, 47:322-31, pls. 17, 18. 
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of 23 inches still has a diameter of 2 feet. In other cases, the nar- 
rowing from the bulbous base to the trunk is more rapid and more 
striking. One stump standing 3 feet high has a circumference at the 
base of 10% feet (diameter 40 inches) and at a height of 2 feet a 
circumference of 6 feet 3 inches (diameter 23.8 inches) ; another, 
about 3 feet high has a circumference at the base of 9 feet (diameter 
34 inches) ; at the top of 3 feet 1 inch (diameter 11.7 inches). In 
both these cases the narrowing is gradual. In two of the most 
recently acquired specimens, in fact the best specimens we have, the 
narrowing is very strikingly, in one case very abruptly, shown. One 
has a height of 3 feet and a circumference at the base of 6 feet 3 
inches (diameter approximately 23.8 inches), but at a height of 14 
inches, a circumference only of 4 feet 3 inches (diameter approxi- 
mately 16 inches), while at the top the circumference is about 3 feet 
(see plate 3). Another has a height of 34 inches and a circumfer- 
ence at the base of 7 feet 6 inches (diameter approximately 25.4 
inches) ; at the height of 14 inches a circumference of 6 feet 5 
inches; at the height of 24 inches, a circumference of 4 feet 4 inches; 
at the height of 34 inches a circumference of 3634 inches (diameter 
11.6 inches). This last example (plate 4) shows a case of very 
gradual narrowing of the trunk; the preceding example shows an 
abrupt change from the enlarged base to the trunk. 

Parts of the trunk, above the heights shown in the stumps, have 
been found infrequently and in a flattened condition. The Museum 
has two of these specimens, one over 4 feet long and the other over 
3 feet long. In the case of the latter, which was taken from the | 
underside of an overhanging ledge, as much again of the trunk had 
been broken away and lost; and, beyond the section obtained, the 
trunk continued into the solid rocks with little, if any, diminution 
in width. Another specimen, too poor to be removed from the rock, 
shows some 12 feet of slender trunk which must represent a portion 
near the top of a large trunk or the trunk of a very small tree. Among 
the Carboniferous seed ferns some were of the “scrambler” type, 
with long slender stems climbing among other plants; some were 
herbaceous, and others were tall and stout like the tree ferns. The 
Carboniferous Ly ginopteris belongs to the “ scrambler ” type, 
but Eospermatopteris of the Upper Devonian belongs to 
the type with tall, stout trunks. The largest of these trees must have 
reached heights of at least 30 to 40 feet. As yet the Museum has not 
located any specimens of the trunk showing the attachment of the 
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petioles of the frond; but about 1870 or 1871 a Mr Lockwood of 
Gilboa found the upper part of one of these trunks, with its leaf- 
scars preserved and petioles attached. This specimen, figure 1, in the 
collection of Professor J. S. Newberry, was described by Dawson,"° 
under the name Caulopteris lockwoodi, as probably the 
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Fig. 1 Portion of trunk of Eospermatopteris (Caulopteris lockwoodi Daw- 
son) showing attachment of the petioles and the leaf-scars. (Reduced; after 
Dawson, 1871.) 


upper part of one or the other of his species of Psaronius found 
in the same bed. Dawson’s description is as follows: 

Trunk from 2 to 3 inches in diameter, rugose longitudinally. 
Leaf-scars broad, rounded above, and radiatingly rugose, with 
an irregular scar below, arranged spirally in about five ranks; 
vascular bundles not distinctly preserved. Petioles slender, much 
expanded at the base, dividing at first in a pinnate manner, and 
afterwards dichotomously. Ultimate pinnae with remains of 
numerous, apparently narrow pinnules. 

The character of the fronds led Dawson to believe that the plant 
approached in that respect to the cyclopterids of the subgenus 
Aneimites. Today we know that both Eospermatopteris 
(Dawson’s Psaronius) and Aneimites are both seed ferns 
belonging to the important phylum Pteridospermophyta. 

The outer cortex is the only structure of the stumps and trunks of 
these trees that is to any extent preserved. The interior structures 


* Dawson, Sir J. W., Jour. Geol. Soc., 1871, 27:2090-71; Gel. Sury, 
Canada, 1871, Fossil Plants, p. 59 (figured only). 
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have been washed out and the cavity left filled with sand which has 
helped preserve the shape of the stumps in fossilization. The outer 
cortex, as in Lyginopteris, consists of interlacing strands of 
sclerenchyma tissue, forming a network (plate 6) or more or less 
parallel (plate 7). The cellular tissue which in the living trees 
occupied the space between the sclerenchyma strands is here replaced 
by sandstone. In a transverse section of the stem of Lyginop- 
teris and the allied genus, Heterangium, the sclerenchyma 
appears in the form of dark radial bands, but in Eospermatop- 
teris it appears in the form of dots or short thick irregular lines, 
irregularly scattered. This zone of the outer cortex varies from an 
inch or less to several inches in thickness depending upon the size 
of the stumps. In the majority of cases, the outside of the outer 
cortex is missing, but it is very well shown in several cases. The 
outer surface is marked with shallow ridges and furrows in some 
cases, giving the effect of a bark; in other cases the outer surface 
is only irregularly furrowed and wrinkled or even just roughened 
some of which is undoubtedly due to shrinkage in preservation. But 
in either case the outer surface appears to be composed of layers of 
sclerenchyma forming a kind of bark, which in the living tree 
undoubtedly had a covering of ramentum or fibers. The underside 
of the base of the stumps is quite strikingly furrowed in a radiate 
manner (plate 5) and in some specimens a depression is seen at the 
center. The base as well as the sides has the outer zone or covering 
of sclerenchyma layers above which is the zone several inches thick, 
varying according to the size of the stumps, of interlacing scleren- 
chyma strands. 

The interior structure of the trunk of Eospermatopteris 
for the present must remain unknown. There seems to be sufficient 
reason to believe that it belongs to the Lyginopterideae ; but whether 
it has a stele occupied entirely by the primary wood, with no pith, 
asin Heterangium’” or whether it has the large pith which is 
a constant feature of Ly ginodendron’?® can not be determined 
from the material at hand. A transverse section of one of the 
smaller trunks shows toward the center an irregular, thin ring of 
sclerenchyma tissue and within this ring and to some extent out- 
side are irregularly scattered strands of sclerenchyma tissue. The 


* Williamson, W. C., Phil. Trans. Roy. Soc., 1873, 163:377-408, pls. 22-31. 

Williamson, W. C. and Scott, D. H., Phil. Trans. Roy. Soc. (B), 1895, 
186 :703-770, pls. 18-20. ; 

See Seward, A. C., Fossil Plants, 1917, v. 3, ch. 29; see Scott, 0.ateme 
Studies in Fossil Botany, Pt. II, 1900, ch. Io. 
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scattered sclerenchyma strands may be due entirely to some macera- 
tion before preservation; but the ring itself appears to be a definite 
zone, part of the missing central cylinder. Transverse sections of 
larger trunks were made, but nothing was found. Success in this 
line, I believe, can only be attained when we find a petiole or rachis 
of a frond preserved in such a condition that thin sections can be 
made for study. 

Roots. Though we have a number of specimens of roots, none 
of the stumps taken out have any roots attached. For this reason 
it has been suggested that the stumps perhaps may not have grown 
in the place in which they were found. There is one trunk now, 
still in place.in the quarry at Gilboa at this time of writing, which 
shows the roots spreading outward in the shale layer (lowest hori- 
zon) in which the stumps rest; roots were likewise observed in the 
shale layer of the highest horizon from which stumps were taken. 
These observations taken into consideration with the upright position 
of all the stumps found, the successive tree horizons with the bases 
of the stumps in each case resting in and upon a shale layer, repre- 
senting the clay bed in which the trees are believed to have grown, 
would all seem to indicate that the forest was destroyed and the 
stumps buried im situ. 

Eospermatopteris apparently had no large heavy roots. 
None have been found and there certainly is nothing about the 
stumps themselves that would suggest that any might be expected. 
All the roots found, in their flattened condition, measure between 
one quarter of an inch or less and half an inch across; but they are 
not preserved in a condition which permits of their being studied 
strueturally. Numerous long, strap like rootlets, as shown in text 
figure 2 and plate 8, radiate from the roots, but do not appear to have 
any regular arrangement. These rootlets, as preserved, measure on 
the average ¥% of an inch or less across and there is little, if any, 
variation in width. Some of the rootlets measure up to 6 inches in 
length as far as preserved, and there is no indications that this is 
anywhere near the tip. With a root system such as this, I think the 
bases of these trees must have been buried to some height in the 
sediments to give adequate foothold. 

Foliage. The fronds of Eospermatopteris are tripin- 
nate; they were at least 6 feet long, and, judging from the frag- 
ments of main rachises collected, in the larger specimens they must 
have been considerably longer. One specimen (figure 3) shows an 
impression of a main rachis 25 inches long which is apparently at 
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considerable distance from both the tip and the petiole, probably near 
the middle of the frond, for two of the primary division measure, 
the one 15 inches, the other which is not fully preserved 12 inches. 
The impression of the main rachis, at its widest part, measures 
three-eights of an inch across, the primary divisions one-eighth to 


\& 
MN : 


\\ 
“i 


~ ¢ 


Fig. 2 Slab showing the strap-like, radiating rootlets of Eospermatopteris. 
(Slightly reduced) 


three-sixteenths of an inch. The impression of another main rachis 
measures 30 inches and apparently not half of the total length is 
shown (see plate 9). The impression of this main rachis is between 
one-half and five-eighths of an inch in width; of its primary divisions 
about three-sixteenths of an inch. Both the primary and secondary 
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divisions are alternately arranged ; no indication has been found of the 
occurrence of dichtomous divisions in the upper part of the fronds, 
as mentioned by Dawson (see page 57) under his description of 
Caulopteris lockwoo'di. 'This specimen of "Caulop- 
teris lockwoodi” is the only clue we have as to the charac- 
ter of the petioles and the arrangement of the fronds upon the trunk. 
The petioles are described as slender and much expanded at the base 
and spirally arranged in about five ranks (see figure 1). Many of 
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Fig. 3. Part of main rachis and lateral branches of the frond of Eosperma- 
topteris. The slab has a greatest width and length of 2 feet. 


the impressions of the frond stems show a central groove or depres- 
sion with a flattened area on each side (plate 10, figure 4) from 
which branch off the next smaller divisions and, on the ultimate 
pinnae, the pinnules. This depression is probably the impression left 
by the central woody strand or bundle. 

The pinnules are of a simple Sphenopteridium type, 
reminding one of, but simpler than, the Sphenopteridium 
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keilhaui described by Nathorst?® from the Upper Devonian of 
Bear Island. A stronger resemblance is shown to certain sterile leaf 
segments from the same locality, correlated by Nathorst with 
Cephalopteris C:Cephalo theca) mirabilis? 
which will be treated more fully under the discussion of the seeds 
and microsporangia. The character of the pinnules is shown in 


Fig. 4 Part of the frond of Eospermatopteris showing the ultimate pinnae 
with the pinnules. (Reduced slightly more than one-third) 


figures I-4 on plate 10. They are twice bilobed with the divisions 
of the first bifurcation more or less recurved; and they do not nar- 
row down proximad but join the stem by a broad base. The first 
bifurcation occurs at about half the length of the pinnule; the second 
bifurcations are near the tips which appear to be blunt and rounded. 


* Nathorst, A. G., Handl. k. Svenska Vetenskaps-Akad. 1902, 36, no. 3, 
13, 14, pl. 2, figs. 3-13. See Arber, E. A. Newell, Devonian Floras, 1921, 
p. 02, 03. 

= Ref. cited, p. 15, pl. 1, fig. 20. 
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The fragmentary preservation of the pinnules would seem to indi- 
cate that they were of a rather delicate nature. There is no evidence 
of a midrib. The pinnules are set comparatively far apart so that 
the general effect of the foliage in the case of Eospermatop- 
teris is much less dense (figure 4) than is the case with Ly gin- 
opteris, Heterangium and others of the seed ferns. 
Seeds. The seeds of Eospermatopteris bear a strong 
external resemblance to those of Lyginopteris oldhamia, 
called Lagenostoma lomaxi*” before the relation between 
the two was known, and to other Lyginopterid seeds. The character 
of the seeds is well shown on plate 10, figures 5-12, plate 11, figures 
I-5, and in text figure 6. On some of the slabs the seeds are very 
abundant but on none of the specimens are any sterile laminae found 
in conection with the seeds, though branches bearing pinnules occur 
frequently in the same layers. The seeds were probably borne near 
the tip of the frond or the tips of some of the pinnae, with complete 
abortion of the sterile laminae; or perhaps there was modification 
of the bilobed pinnules. At any rate, the seeds are borne in pairs 
at the ends of forked branchlets. The ultimate division bearing the 
pair of seeds may be as short as a quarter of an inch, or less, or may 
be almost an inch long. In a number of cases when the seeds are 
borne close to the dichotomy, the arrangement of the fruits is rather 
crowded, and there is an appearance given of more than one seed 
being borne on a stalk. Sometimes the dichotomies are such a short 
distance apart as to bring, frequently two, sometimes three, pairs of 
seeds close together, giving a clustered effect to the seeds. The 
seeds, as in the case of Lagenostoma, are inclosed in an 
outer husk or cupule which completely envelops the seed. In some 
cases the cupule appears to come to a point at the top (plate Io, 
figures 9, 10); in a few cases, some of which are figured here on 
plate 10, figures 7, 8, the cupules appear to be lobed as in Lagen- 
ostoma lomaxiandL.sinclairi (figure 5). This may, since 
it is infrequent, be only an accident of preservation; or it may be 
that the majority of these fruiting bodies are in an immature condi- 
tion. Some specimens in a very immature condition have been 
found. A few specimens show the impression of what appears to 
be a vascular bundle running up through the main branchlet, forking 
at the dichotomy and continuing up each arm of the dichotomy 


* Oliver, F. W. and Scott, D. H., Proc. Roy. Soc., 1903, 71:477-81; Phil. 
Trans. Roy. Soc. (B), 1905, 197:103-247, pls. 4-10; Scott, D. H., Studies 
in Fossil Botany, pt II, 1900, p. 386-06; Seward, A. C., Fossil Plants, 1917, 
3:55-04. 
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almost to the seed. Some specimens show fine lines on the cupule 
which may mark the position of fibro-vascular bundles. The seed 
(plate 10, figures 6, 9, II, 12; plate 11, figures 1, 2) is broadly oval 
to round; the impression of it is very distinctly shown in the larger 
and older fructifications, and can be distinguished even in the imma- 
ture ones (plate 10, figure 5). The measurements of some of the 
larger seeds ‘are as follows: '5.3mm x 2.5mm; 5.6mm Xeapeee 
6.4mm x 3.4mm; 6.3mm x 3.4mm. On several slabs were found 
groups of small rounded thick bodies, some of them free, others 
attached to pedicels, plate 11, figures 3-5, which have every appear- 
ance of being seeds. The largest of these bodies vary from a length 
and width of 3mm to a length of 3.2mm and a width of 2.7mm. 


Fig. 5 Lagenostoma sinclairi. Two seeds of Lyginopteris enclosed in lobed 
cupules, and borne terminally on branches of the rachis, x34. (From Scott, 
1900, after Arber) 


Some specimens are slightly wider than long, but this, I think, is 
due to distortion in preservation. These bodies are, I believe, the 
seeds without the integument, the nutlets; their general character 
and thickness carry out this idea, and in addition portions of what 
appears to be the integument are sometimes seen along the margins 
of some of the nutlets. 

Microsporangia. The sporangia-bearing organs of Eosperma- 
topteris, as in the case of the seeds, are borne at the tips of 
forking branchlets. There is one specimen in which these organs are 
borne close to the dichotomy; and another specimen, plate 11, figure 
6, in which these organs are borne some distance from the dicho- 
tomies, and yet close enough together to give a clustered effect. In 
both cases, the sporangia-bearing organs are in a young condition. 
The older specimens in our hands, in all but one case, have become 
separated from the pedicels. 
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Fig. 6 Slab showing groups of seeds of Eospermatopteris. The seeds are 
' borne in pairs at the ends of forked branchlets. (x1) 
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Up until 1905, nothing was known of the male fructifications of 
the Pteridospermophytes; but during that year Doctor Kidston** 
discovered a species of Crossotheca (C. honinghausi, 
Kidston) in connection with the foliage of Lyginopteris 
(Sphenopteris héninghausi). The fertile pinnules are 
oval in form, measure about 2-2.5mm in length and bear six, rarely 
seven, bilocular sporangia.** ‘The sporangia which are convergent 
when young, spread out at maturity assuming a fringelike arrange- 
ment, which gives to the sorus the form of an epaulet (figure 7). 


Fig. 7 Crossotheca héninghausi. Fertile pinnae in connection with sterile 
pinnae of Sphenopteris héninghausi, the leaf of Lyginopteris. (x2) 


In our specimens no separate sporangia or microspores have been 
found. The sporangia-bearing organs or modified pinnules are of 
similar character to that of Crossotheca, but they are consider- 
ably larger, broadly funnel-shaped or cup-shaped, with the pedicel 
attached at the center. In general appearance there is a resemblance, 
in the younger specimens, to the moplike clusters of sporangia found 
on fertile fronds of Cephalopteris mirabilis described 
by Nathorst®® from the Upper Devonian rocks of Bear Island. Only 
in the mature specimens is it clearly seen that the sporangia of 
Eospermatopteris must have been borne directly on the 
under side of the modified pinnule, while in Cephalopteris 
the clusters of sporangia are borne on a separate stalk on the lower 
surface and at the base of the fertile pinnae. In the matter of the 
sporangia-bearing organ, there is more resemblance between the male 
fructifications of Eospermatopteris and Lyginop- 


* Kidston, R., Proc. Roy. Soc. (B), 1905, 76:358-60, pl. 6; Phil. Trans. 
Roy. 50c, (Bb), 1006, 1082413745, ‘pis. 25-28. 

* See Seward, A, C.,; Fossil Plants, 1917, 3:52-55; Scott, Dy HseStmdies 
in Fossil Botany, Pt. II, 1900, p. 396-401. 

** Nathorst, A. G., Handl. k. Svenska Vetenskaps-Akad., 1902, 36, no. 3, 
15-17, pls. 1, 2. See Seward, A. C., Fossil Plants, 1910, 2:537, fig. 355. 
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teris ; but the sporangia apparently were clustered more as 1s the 
case with Cephalopteris. An interesting fact here is that 
there is a great similarity between the sterile foliage referred by 
Nathorst to C. mirabilis and the sterile foliage of Eosper- 
matopteris. Nathorst?® compares Cephalopteris with . 
a Belgian species of Upper Devonian age described by Crépin*’ as 
Rhacophyton condrusorum and by Gilkinet** as 
Sphenopteris condrusorum; and this, too, shows strik- 
ing similarity to our Eospermatopteris as to foliage. It is 
also worthy of note that, while the exact position of Cephalop- 
teris can not be definitely determined from lack of available data, 
it is thought probable that it was a seed-bearing Pteridospermophyte 
and not a true fern.*® 

There are only about a dozen small slabs containing specimens of 
the sporangia-bearing organs of Eospermatopteris; but we 
are exceedingly fortunate in having that many, and in having in this 
collection both young and mature specimens. 

From the way in which the sporangia-bearing organs are pre- 
served, it would seem that in the younger specimens, plate 11, figure 
6, this structure is more funnel-shaped, and that it broadens out and 
becomes more saucer-shaped at maturity, plate 11, figures 7, 8. It 
may be that sporangia are present in the immature specimens, but 
their preservation as impressions makes any detection of this condi- 
tion impossible. The older specimens are preserved also as impres- 
sions, but flattened out, so that the absence of the sporangia is appar- 
ent. On the underside, closely clustered around the place of attach- 
ment of the pedicel and extending out toward the margin, are numer- 
ous rounded depressions, some of which appear to show a small scar 
at the bottom. These have been interpreted to mark the place of 
attachment of the sporangia; and they cease some distance from the 
margin showing that the clustered sporangia were confined toward 
the center. In most of the specimens the marginal area is marked 
with numerous concentric lines or wrinkles; but they would seem to 
be due to shrinkage or in part to the flattening down of a saucer- 
shaped structure. When the specimens are so preserved that the 
impression of the upper surface is shown, lines or wrinkles are seen 


**Nathorst, A. G., Handl. k. Svenska Vetenskaps-Akad., 1902, 36, no. 3, 
von Tem 

* Crepin, F., Bul. Acad. Roy. Belg., 2d ser., 1874, 38:356; Bul. Soc. Roy. 
Bot. Belg., 1875, 14:214. 

* Gilkinet, A., Bul. Acad. Roy. Belg., 2d ser., 1875, 40, no. 8, 139; Mem. 
Soc. Geol. Belg. 1922, p. 5-10, pls. 1-4. 

*® Seward, A. C., Ref. cited, p. 537; Zeiller, R., Rev. Gén. Bot., 1908, 20:50: 


68 NEW YORK STATE MUSEUM 


radiating irregularly from the place of attachment of the pedicel. 
Very fine, closely-placed radiating lines are visible along the margin 
itself in some of the specimens, and these do not appear to be due to 
shrinkage in preservation. 

The specimens vary in size and, as preserved, are rounded-oval 
to round in form. The round forms show the following diameters: 
8.7mm, 9mm, 9.7mm, 17.4mm, 19mm, 19.5mm; the rounded-oval 
specimens have the following measurements: IImm x 9.7mm; 
II1.3mm x 9mm; 11.8mm x 9.7mm. The oval specimens owe their 
shape to the fact that in preservation they have been squeezed out 
along one diameter ; but taking this into consideration, they run about 
the same size as the smaller round forms which represent the average 
and most frequently represented sizes. As noted in the measure- 
ments above, three specimens show measurements about twice the 
average size, only two of which are completely preserved (plate 11, 
figures 9, 10). One of them shows a wavy margin and the other an 
almost fluted margin. Whether these three forms represent simply 
larger specimens or more maturely developed forms can not be 
decided, though the latter seems more probable. 


Eospermatopteris erianus (Dawson) 
EKospermatopteris textilis (Dawson) 


Dawson*? distinguished two species of trees in the Gilboa collec- 
tions submitted to him. E. erianus was also noted as coming 
from Madison county, though there is now in the State Museum no 
specimen of this species from that section. Dawson’s descriptions 
are as follows: 


P. erianus. Trunk completely invested with cordlike 
aerial roots parallel to each other, and either closely appressed 
or arranged at regular intervals. Each root consisting of an 
outer, probably cellular, coat, with an axis of fibers and scalari- 
form or reticulated vessels. (See plate 7). 

P. textilis. Trunk with the outer surface marked with 
irregular ridges and furrows, produced by tortuous aerial roots, 
which in the center of the stem are seen to be interlaced with each 
other. They are less tortuous in what seems to be the upper 
part of the fragment. (See plates 2-6). 


Dawson’s species, then, were based upon the arrangement of the 
sclerenchyma strands of the outer cortex, which he interpreted as 
aerial roots; and today the species can stand only on those char- 


* Dawson, J. W., Canadian Fossil Plants, Canadian Geol. Surv., 1871, 
p. 58, 590; Hall, J., 24th Rep’t N. Y. State Cab. Nat. Hist., 1871, p. 15. 
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acters upon which they were originally separated, since we have 
discovered nothing further to add. Only the one kind of foliage has 
been found; also only the one type of seed and male fructification. 
It would appear then that only in the internal structure of the trunks 
could these two species of trees be distinguished while living; for 
surely if the two species differed in foliage and fructifications, with 
all the collections we have made, some evidence of this would have 
come to light. Stumps belonging to the type of E. textilis 
have been so far found in numbers greatly in excess of those of the 
E. erianus type; this might, also, account for the collection of 
only one kind of foliage and fructification, especially since the locali- 
ties from which the collection of this material was made were few 
and of limited extent. 


Summary 


In 1869 was made a remarkable discovery of fossil tree stumps 
in the Upper Devonian (Ithaca) beds of Schoharie county, in the 
vicinity of the village of Gilboa. In 1897, a few loose trees were 
reported from a higher horizon at the Manorkill falls a mile above 
the old locality. Special efforts in 1920 led to the discovery of these 
stumps in place at the Manorkill locality at the 1120-foot level, 100 
feet above the old locality. Since 1920 the city of New York has 
been doing construction work at Gilboa preparatory to impounding 
the waters of the Schoharie creek to meet with future demands. In 
the course of operations, the old locality, at the spot where the dam 
is being built, was uncovered’ and several specimens obtained ; a new 
quarry at the g60-foot level was opened up 2300 feet north (down- 
stream) of the old location and has yielded the greatest number and 
the largest stumps hitherto found, one of the largest of this group 
having a circumference at the base of 11 feet. With the recent 
additions to our collections the Museum now has a total of forty 
stumps, partial or complete. At all three horizons the stumps were 
found with their bases resting in and upon black shale representing 
the original mud in which the trees stood, in an upright position with 
the trunk extending into the coarser sandstone above. At least, 
then, three successive forests of these trees reared themselves to 
great heights along the marshy borders of the unstable coast line of 
the shallow Devonian sea, were submerged, destroyed and buried. 

At the same time that the new tree horizons were discovered, a 
shale bed, in the vicinity of the Manorkill at the 1o20-foot level, 
yielded specimens of roots, foliage, and, most important of all, seeds 
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and sporangia-bearing organs; all of which taken together with the 
character of the stumps and trunks have shown these trees, originally 
described by Dawson as tree ferns, under the name Psaronius, 
to be seed ferns (Pteridospermophytes) intermediate between the 
ferns and higher seed plants. The name Eospermatopteris 
is proposed for this Devonian seed fern which bears a resemab/ live 
to the Carboniferous seed fern, Lyginopteris. 

The bases of the stumps are bulbous as might be expected of 
trees growing under swampy conditions, and show a circumference 
at the base from 3 feet 10 inches up to 11 feet. The roots are small 
with numerous straplike rootlets. The outer cortex as in Ly gin- 
opteris consists of interlacing strands of sclerenchyma tissue, 
forming a network, or more or less parallel; the inner structure is 
not preserved. Consideration of the size of the stumps and study of 
the parts of the trunk found indicate that the largest of these trees 
must have reached heighths of at least 30 to 40 feet. 

The only specimen in which are preserved the petioles of the 
fronds attached to the trunks shows that these have a spiral arrange- 
ment in about five ranks. The fronds must have been at least 
6 feet long and were tripinnate with the pinnules bilobed and of the 
Sphenopteridium type, bearing a resemblance to the sterile 
pinnules referred to Cephalopteris mirabilis Nathorst 
from the Devonian of Bear Island. The seeds were borne in pairs 
at the end of forked branchlets and were probably borne near the 
tip of the frond: As in the'case of Lagsenostoma, aherseca 
of Lyginopteris, this seed is broadly oval and inclosed in an 
outer husk or cupule which in some specimens appears to be lobed 
as in L. .lomaxi,and L. sinclairi. Separate nutlets were 
found. The sporangia-bearing organs, like the seeds, are borne at 
the tips of forking branchlets. They are broadly funnel shaped in 
young specimens to saucer-shaped in mature specimens, in habit 
resembling. the. male fructification, of |. y/o in.o1p temas 
(Crossotheca). No sporangia were found, but the indications 
are that they were borne on the under side of these structures in 
clusters resembling the moplike clusters of sporangia seen in 
Cephalopteris mirabilis, which is believed to be a 
Pteridospermophyte. | 

Two species of these trees were distinguished by Dawson: E. 
textilis, in which the sclerenchyma strands form a network, and 
E. erianus in which these strands are more or less parallel. No 
further distinguishing characters have been found. 
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Plate 1 shows a restoration of this Devonian seed fern. The 
Museum plans to have a restoration of this ancient forest in which 
the actual fossil stumps will be utilized. 


Supplementary Note 


While this paper was in press, new and valuable specimens of 
stumps throwing light upon the nature of the root system of these 
trees, were uncovered in “ Riverside quarry.’ These specimens 
show the underside of the base of the stumps with the impressions 
in the sandstone of roots radiating out in all directions to consider- 
able length. One specimen was removed and is in the possession 
of the Museum. This specimen, with the base of the stump having 
a diameter of about 12 inches, has root impressions measuring up 
to an inch or more across. Specimens were uncovered in which the 
roots were traced for a distance of 6 feet and the tips were not 
reached then. Unfortunately it was not possible to take the large 
specimens from the quarry. However, they show that the root 
systems were considerably larger and more adequate than previously 
supposed, sufficient, at any rate, to support trees of the height to 
which these trees must have attained. The finding of the new speci- 
mens with extensive root systems also answers the criticism that the 
stumps as found were not in situ, because those so far taken out did 
not have the roots attached. 
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Eospermatopteris textilis (Dawson) 


Stump showing rapid narrowing above the bulbous base. It has a 
circumference at the base of 6 feet 3 inches (dia. 23.8 in.); at 14 inches 
above the base, a circumference of 4 feet 3 inches (dia. approx. 16 in.); 
at the top, a circumference of 3 feet (dia. 11.4 in.). Figure about one-sixth 
natural size. 
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Plate 3 
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Eospermatopteris textilis (Dawson) 


Stump showing gradual narrowing above the bulbous base. Circum- 
ference at the base, 7 feet 6 inches (dia. approx. 25.4 in.); at a height of 
14 inches, 6 feet 5 inches; at a height of two feet, 4 feet 4 inches, at the 
top 36% inches (dia. 11.6 in.). Figure about one-sixth natural size. 
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Eospermatopteris textilis (Dawson) 


Underside of the base of one of the stumps showing the sutlane fur- 
rowing in a radiate manner and the central depression. Diameter 25 
inches. Figure about one-fifth natural size. 
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Eospermatopteris textilis (Dawson) 


Portion of outer cortex of one of the stumps, showing the network 
of interlacing strands of sclerenchyma tissue. Figure approximately one- 


half natural size. 
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Plate 6 


PLATE 7 
33: 


Eospermatopteris erianus (Dawson) 


Stump showing the more or less parallel strands of sclerenchyma tissue 
characteristic of this species. It has a height of 38 inches; its greatest 
diameter (left to right in figure) is 38 inches: the diameter at right angles 
to this being about 30 inches. Figure approximately one-eighth natural 
size. 
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Eospermatopteris gen. nov. 
Slab showing the straplike, radiating rootlets. Reduced about one-third. 
86 


Plate 8 


PLATE 9 
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Eospermatopteris gen. nov. 


Large slab showing the main rachis and branches of fronds. Length 
at lower edge 3 feet; width 2 feet 1 inch. Figure about one-sixth natural 
size. oe 
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PLATE 10 
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Eospermatopteris gen. nov. 


Figs. 1-3. Twice bilobed pinnules. Figures 2 and 3 are tips of the ulti- 


mate divisions of the frond. x I. | 
Fig. 4. Ultimate pinna showing the arrangement of the pinnules, which 


are in the fragmentary condition in which the pinnules are usually found. 


pert gh 
Figs. 5, 6. Seeds borne in pairs at the ends.of forked branchlets. Fig- 


ure 5 shows the seeds in a more immature condition. x I. 
Figs. 7, 8 Outer husk or cupule of the seed which in these two cases 


is lobed. x 3. 
Figs. 9, 1a. Seeds which show the cupule coming to a point at the top. 


Figure 9, x 2; figure 10, x 3. 
Figs. 11, 12. Specimens showing the impressions of the seeds within 


the cupule. Figure 11, x 3; figure 12, x 2. 
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Eospermatopteris gen. nov. 


Figs. 1, 2. Specimens showing the impressions of seeds. Figure 1, 
xX 2:onsure 2) x73, 

Figs. 3-5. Groups of nutlets, almost entirely free from the enveloping 
integuments. x-I. : 

Fig. 6. Cluster of immature sporangia-bearing organs, showing the manner 
in which they are borne at the tips of forking branchlets. x I. 

Figs 7, 8. Detached sporangia-bearing organs. The clustered depressions 
at the center, are here seen as casts. x 2. 

Fig. 9. Sporangia-bearing organ with wavy margin. x I. 

Fig. 10. The same, with almost fluted margin. x 2. 
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AN ANCESTRAL ACORN BARNACLE 
By RupotF RuEDEMANN 


While studying Utica and Lorraine fossils of New York, the 
writer discovered elliptic bodies attached to shells of Geisonoceras, 
that are composed of 12 triangular plates, which at once suggested 
their reference to the acorn barnacles. A brief preliminary paper 
on “ The Phylogeny of the Acorn Barnacles ” was published in 1918 
in the Proceedings of the National Academy of Sciences (vol. 4, 
pp. 382-386, 1918),’ and the suggestion made that the fossils, for 
which the new generic term Eobalanus is proposed, indicate 
by the inverted form of the middle lateralia (see text, fig. 1, figs. 
V & VI) the origin of the two series of 5 lateralia from the two 
valves of a phyllocarid, such as Rhinocaris, and a progressive devel- 
opment from Eobalanus through the Devonian Protobalanus and 
the later Catophragmus into Balanus is suggested as shown in the 
diagram. 

It was intended to publish the full account with figures in a mono- 
graph of the Utica and Lorraine formations of New York. This 
manuscript, however, has now been ready for the printer for four 
years and there is no immediate prospect of the paleontologic part 
being published. Meanwhile the preliminary note has called forth 
from several students of crustaceans expressions of doubt and 
requests, both in print and in letters, for the full facts in the case. 
To satisfy this natural curiosity we publish herewith the chapter on 
Eobalanus from the manuscript of the monograph. 

To the species of Eobalanus originally discovered on cephalopods 
of the Utica shale, meanwhile another has been added that was 
found on a cephalopod from the Trenton limestone. This also is 
here described. We have no doubt that careful search of the 
Ordovician cephalopods in other countries will bring to light still 
more species of this highly interesting barnacle, and possibly add im- 
portant facts on the development of the barnacles, the most mysteri- 
ous of all crustaceans. 


Genus Eobalanus nov. 


Shell composed of 12 mural compartments, viz: 10 lateralia, the 
carina and the rostrum. Of the 2 series of 5 subtriangular lateralia 


* Followed by a note by John M. Clarke on the phylogeny of the Lepadidae, 
in which is pointed out that the Ordovician Lepidocoleus may indicate a simi- 
lar path of derivation of the Lepadidae from the phyllopods. 
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on each side, the middle one is inverted in position, the apex point- 
ing outward (downward). Carina and rostrum little different in 
size from each other and from the lateralia. Compartments fused 
only near the base. Terga and scuta not known. ) 

Genotype: Eobalanus informans nov. 


Eobalanus informans nov. 


Plate 1 — figs. 1, 2; plate 2, figs. 1, 2 

Description. Wall -elliptic or oval in outline, the major and 
minor diameters to each other as 4:3; consisting of 12 free plates 
(termed compartments): 5 symmetric lateralia, and the asymmetric 
carina and rostrum. Scuta and terga have not been observed. The 
lateralia are wedge-shaped but so arranged that they interlock, the 
outer pairs being broadest at the base (outside), the next pair also 
narrowing toward the top but with the apex truncated, the middle 
pair, however, widest at the top, thus forming a sort of keystone 
in the series of plates. One of the asymmetric plates is somewhat 
larger than the other, this end of the wall having been apparently 
more acute than the other, producing an oval outline. These wall 
plates were inserted in an elliptic base, the impression of which 
projects slightly beyond the basal edges of the wall-plates. 

The surface of the compartments is smooth; save the growth-lines 
that run parallel to the basal margins. 

Measurements: The largest specimen observed measures 28 mm 
in length and 23 mm in width; a smaller complete specimen is g mm 
long and 7 mm wide. 

Horizon and locality. All specimens observed were attached to 
the conchs of Geisonoceras, mainly G. amplicameratum, 
from the Utica shale at Holland Patent. 


Eobalanus trentonensis nov. 
Plate: i; st 3 Ate. 2 aio aaa 
This species is based on a single imperfect specimen, which rep- 
resents an extremely rare fossil, for in a thorough search of the 
large Rust collection of Trenton cephalopods we obtained but this 
meagre result. It is of great interest as another, still older, repre- 
sentative of the genus Eobalanus of primitive acorn barnacles. 
The specimen exhibits the lateralia of only one side distinctly while 
those of the other side which became fossilized in their original 
upright position, are more or less foreshortened. The carina and 
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rostrum are partly preserved. A large elliptic subcentral node indt- 
cates the mud-filling of the aperture. The plates of the right side 
(in the drawing) show furrows which correspond to those seen on 
the surface of the lateralia in the Devonian Protobalanus 
hamiltonensis Whitfield and therefore probably indicate that 
these plates whose substance is dissolved retain the upper surface, 
while the smooth surface of the plates on the left would suggest 
the under surface of the plates. 

The lack of any substance, except a probably secondary calcareous 
film on the left side, and especially the absence of any carbonaceous 
matter, indicate that the originally conchiolinous plates of the phyl- 
locarid ancestors, were already greatly strengthened by calcareous 
deposits and consequently much thickened, as is also suggested by 
the height of the central mud-filling. 

Compared with E. informans, this form possesses a less 
elongate outline, the two diameters being subequal (1 = 12.8 mm, 
w==11.1 mm). The plates were, therefore, more subequal in out- 
line and size, excepting the elongated carina and rostrum. The most 
apparent difference rests, however, in the form of the apexes of the 
lateralia, those of this species being acute while in the genotype 
they are truncate. 

Horizon and locality. Trenton limestone, at Trenton Falls, 
Oneida county, N. Y. 

Remarks on the phylogeny of the acorn barnacles suggested 
by Eobalanus. 

The remarkable crustaceans here described are undoubtedly very 
primitive barnacles. They at once carry the Balanidae or acorn 
barnacles, hitherto traced only to the Devonian in Protobalanus 
hamiltonensis Whitfield back into Ordovician time, and also 
shed an important light on the origin of the Balanidae. 

According to Pilsbry’s authoritative view,! zoologists ‘in the 
absence of paleaeontologic evidence,” may assume that all acorn 
barnacles descended from a primitive stock having 8 mural com- 
partments, for the most generalized genus now existing, Cato- 
phragmus, has 8 main compartments, with numerous smaller ones 
outside, the latter representing the upper scales of the peduncle of 
pedunculate ancestral forms.’ The shell of Balanus consists of 


*Pilsbry, H. A. The sessile barnacles (Cirripedia) contained in the collection 
of the U. S. National Museum; including a monograph of the American 
species. Smiths. Inst., U. S. Nat. Mus. bull. 93, 1916, p. 5. 
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but 6 plates. As a matter of fact paleontology furnishes in Proto- 
balanus a form with 12 compartments arranged exactly as in Eoba- 
lanus, viz: in 5 pairs of lateralia and a small rostrum and larger 
carina. While however in Protobalanus the acutely triangular 
lateralia are all pointing with their apexes inward or upward, there 
prevails in Eobalanus the peculiar interlocking arrangement de- 
scribed above. This, in our view not only constitutes the generic 
difference between the two genera, but also gives us an important 
clue as to the ancestry of the Balanidae. 

The effect of the peculiar shape of the lateralia in Eobalanus is 
that, if they could be matched together like the parts of.a picture 
puzzle, they would give a perfect, snugly-fitting carapace, as shown 
in diagram V of text-figure 1. Leaving the two terminal plates sepa- 
rate, we thus obtain the outline of a bivalved carapace, with the 
rostrum and carina of the barnacle corresponding to the rostral plate 
of the crustacean in front and the “dorsal plate” behind, exactly 
as in the Devonian phyllocarids. Mesothyra and Rhinocaris. (See 
diagram of Rhinocaris, text-figure 1.) 

We have then to picture the derivation of an Eobalanus ein a 
Rhinocaris-like ancestor as illustrated in the set of diagrams. 
The first diagram shows the carapace of the crustacean just before 
attachment with the head portion and the dorsal side downward, a 
rather natural position for phyllopods, which, like Apus, are wont 
to swim on their backs, while foraging along the bottom ; and presum- 
ably also for many of their probable descendants, the phyllocarids. 

The head and back being thus protected by attachment, but the 
ventral side open to attack, the next step will be the separation of 
the carapace valves along the hinge line and their movement upward 
towards the ventral side; and likewise the rostral and dorsal plates 
will have to move upward to fit in between the valves (stage II of 
diagrams), thus becoming the rostrum and carina of the barnacles. 
Following this was the breaking up of the valves into the lateralia, 
owing to stresses exerted at one end_or the other, possibly the 
anterior one, where the originally chitinous and somewhat flexible 
valve was attached. It is to be inferred that the compartments 
were formed by successive splitting off of plates from the original 
valve, each fissure producing a new pair of lateralia. In this way 
the peculiar interlocking arrangement of the compartments in 
Eobalanus would finally have come about and each valve of the cara- 
pace have been divided up without leaving a useless remainder. 
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Let us see now how the other paleontologic and zoologic evidence 
agrees with this hypothesis. We saw already that in Protobalanus 
we have a connecting link in which the 5 lateralia of each side have 
become uniform in shape. This leads to the recent Catophragmus 
with 3 subequal lateralia on each side, which in the common Balanus 
have become further reduced (by coalescence?) to 2. 

Equally convincing is the ontogenetic evidence in recent forms. 

Since Darwin's fundamental investigation of the barnacles, the 
Balanidae are currently regarded as derived from the Lepadidae 
through reduction of the peduncle. The whole order of Cirripedia 
or barnacles, on account of their ontogeny and especially the bivalved 
‘‘ Cypris-stage’’ through which the larval form passes after the 
Nauplius-stage, are commonly derived from the ostracods, while 
Balfour (1880, p. 424), emphasizing both the large bivalve shell and 
the compound eyes, has urged “the independent derivation of the 
Cirripedia from some early bivalve Phyllopod-form.” 

This view is adopted by Korschelt and Heider in their authorita- 
tive “ Text-book of the Embryology of Invertebrates” (1899, 
p. 209). They state: ‘‘ We must, however, in consequence of the 
presence of the so-called Cypris-stage (with a bivalve shell) which 
occurs in their metamorphosis and brings about the transition from 
the free to the attached life, assume for them a similarly attached 
ancestral form, which we must seek among the Phyllopoda.” 

It seems further significant to us that the free-swimming Cypris- 
stage, which appears after a series of Nauplius-stages, is followed 
by the attached Cypris-stage (pupa), from which proceeds the adult 
stage (ibid. p. 209). So also in the ontogeny, as well as in the prob- 
able phylogeny, it is thus the bivalved stage, which becomes attached 
and thus marks the turning point in the individual and racial 
development. 

It is this latter view that is well borne out by the interpretation 
we put on our material; or by tracing the acorn barnacles back to 
-Rhinocaris-like phyllocarids with 4 plates. For while the Phyl- 
locarida Packard (Leptostraca Claus), at present represented only 
by the well-known relict Nebalia geoffroyi, of the Gulf of Trieste, 
were formerly a part of the Phyllopoda, and have been removed to 
the Malacostraca on account of their more advanced structure, they 
still retain in their phyllopodiform legs and other characters the evi- 
dence of their derivation from the more primitive Phyllopoda s. str. 
and are properly considered as connecting the Malacostraca with the 
less advanced Entomostraca, especially the phyllopods. 
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All the specimens of Eobalanus informans are so com- 
pletely flattened that we get a flat projection of the wall only, and 
we do not know how high the latter was or how the shell looked in 
the profile view. From the fairly wide interspaces between the com- 
partments, even after they have been flattened down; and from the 
lack of overlapping among them, it appears that there existed very 
wide interspaces occupied by connecting chitinous bands when the 
plates were raised to any fairly steep angle. It is therefore probable 
that the wall was not at all rigid as in the recent Balanidae, where 
only the plates bounding the cavity for the mouth and feet (scuta 
and terga) are movable; and that the animals of Eobalanus were 
still enjoying a certain freedom of movement and correspondingly 
less protection, which may explain their scarcity among the Ordo- 
vician fossils. 

Scuta and terga which form the valvular carapace or operculum 
of the upper aperture of the later Balanidae and the Lepadidae and 
which are of great systematic importance, have not been found in 
Eobalanus and Protobalanus, and in our view did not yet exist, but 
are a later development designed to close in more completely the 
ventral side. They are not fundamental structures. The compart- 
ments still being movable along their basal hinge, the creatures could 
probably close the ventral side by drawing the compartments suffi- 
ciently far inward. 

It is a fact worth noting in this place, that all four specimens of 
Eobalanus, thus far observed, were found on the upper side of the 
living chamber of cephalopods, three of them rather far forward. 
We take this to mean, that just as certain recent barnacles are local- 
ized on the head of the cachelot whales, where they come in contact 
with the most water and most easily procure food particles, so also 
the species of Eobalanus may have found it advantageous to attach 
themselves where they would secure the most food and at the same 
time be least liable to be covered with mud, when the cephalopod 
dragged its shell over the bottom of the sea. 
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Explanation of Plates 
Plate 1 


1@I 


Genus Eobalanus nov. 

Figs.1,2. Eobalanus informans nov. Fig. 1, Cotype. 

Fig 2. Type and cotype. Both natural size. Utica shale. Holland 
Patent, Oneida county, N. Y. 

Fig. 3. Eobalanus trentonensis nov. Natural size. Tren- 
ton limestone. Trenton Falls, Oneida county, N. Y.- The 
original of fig. 1 is in the U. S. National Museum, those 
of figs. 2 and 3 are in the N. Y. State Museum. 
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Genus Eobalanus nov. 

Figs.1,2. Eobalanus informans nov. The specimens on 
the original of fig. 2 of plate 1, enlarged 5 times. Original . 
of fig. 1 is selected as the type. 

Fig. 3 Eobalanus’ trentonensis nov. >: 
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THE NEW PETROLOGY 


BY CHARLES P. BERKEY 


I suppose that one is not far wrong in saying that petrology is the 
science of rocks; but we have not made ourselves very clear by say- 
ing it. To the average student of the subject, who must judge from 
what he is taught and from what he can find in texts, petrology looks 
like a very complicated lot of methods of discrimination, coupled 
with still more complicated schemes of classification, by means of 
which one sometimes succeeds in finding a sufficiently mystifying 
name for a very innocent-looking fragment of rock to satisfy a per- 
fectly natural craving for worthwhileness. 

But this is not petrology — the real petrology that ought to be — 
no matter how elaborate it is or however minutely every little detail 
may be described. It is one kind of rock study, one form of petrol- 
ogy. The description of rocks is a form that, no doubt, has served a 
very good purpose in collecting and recording and classifying data ; 
but there are other things to be done. 

After the first step in a new scientific field is taken, it is not suffi- 
cient to present simply long lists of names and descriptions and 
descriptive terms and tabulations of facts and classification schemes. 
Such data alone do not satisfy the legitimate demands for an 
explanation of some kind. Such natural grouping of rocks as has 
been attempted is a first step toward meeting this demand, but it has 
not gone far enough in petrology. 


The Field 


It is easy to assume or to adopt too simple a conception of the 
term rock. It is clearly in the interest of beginners for them to 
think of a rock as a mineral aggregate representative of a structural 
unit of considerable magnitude, and as a very definite and constant 
and reliable thing. But this is no great advantage to the investigator ; 
and to insist on its magnitude and constancy may be very misleading 
indeed. 

Petrology by rights includes the whole range of natural products 
of definite mineral makeup — all kinds of mineral aggregates, all 
kinds of origin, and all sorts of conditions. 

In actual investigations it is a mistake to be content with the types 
of material representing only the more apparent large physical units. 
-Some insignificant-looking portion, usually too uniniportant-looking 
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to be regarded as a rock type at all, may carry more readable mean- 
ing than all the rest of the surrounding material. An ore or a vein 
matter or a contact product are as suitable material for the petrog- 
rapher as are the igneous rocks or the sediments. 

For this kind of petrology the term rock requires a revised 
definition. | 

A rock is a natural mineral aggregate of sufficiently definite com- 
position and character to be representative of some structural unit 
or of some.process or condition, to justify separate consideration in 
arriving at a working understanding of the life history and meaning 
of the physical unit to which it belongs. 

How large these units may be, or how small, depends on the detail 
of the study and the significance of the material in contributing to 
the solution of the problem involved. 

Any petrographer who has tried to make practical use of his 
petrology and of his own skill in any more systematic or connected 
way than that of simply naming or classifying separate fragments 
of rock, knows that it is very easy indeed to overstate the require- 
ment of constancy of mineral makeup. Two pieces taken from the 
same physical unit in close proximity, often vary enough to require 
classification as quite different rocks. In many comparatively sim- 
ple igneous bodies this variation is, in many cases, still greater and a 
whole series of different types could be secured. If one is content 
with classification, such classification as we now have, these condi- 
tions may easily lead to confusion. There is no indication in the 
terms usually used of the fact that these varieties are all one geo- 
logical unit of a very simple history and meaning. Emphasis on 
these classification differences, therefore, may be very misleading. 
Many difficulties have arisen where the geologist or the engineer 
has tried to find in the field as many structural units as the petrog- 
rapher who described the rocks called for. 

The fault has been, in the past at least, that the petrographer dealt 
largely with mechanical distinctions, whereas the field man had to 
deal with genetic relations. The time has come now, surely, when a 
real petrographer must also be a field geologist, or he must at least 
appreciate the point of view of a field investigator. 


The Object 


In the past our best petrographers have lent the weight of their 
influence and the fruits of their labors to the field of tabulated detail 
and to niceties of discrimination and to schemes of classification, as 
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if the chief aim were to divide and subdivide and to discover still 
more intricate or arbitrary bases of further subdivision. Descrip- 
tion has been recognized as a more or less necessary accompaniment, 
but this usually covered chiefly the features useful in the scheme 
of classification. Otherwise it became a more or less rambling 
account of everything that could be seen. 

Thus to be able to describe and classify rocks marked one as an 
accomplished petrographer and to have discovered a slightly differ- 
ent or new mineral proportion or a slightly different chemical pro- 
portion from anything previously described and to be thoughtful 
enough to give it a new name, marked one as an active contributor 
to the science. 

In an effort to reach the last word in this direction of intimate 
discrimination, some of the foremost petrographers of our own day 
have gone so far as wholly to destroy the actual rock by a complete 
chemical analysis before even beginning the task of classification. 
Sometimes by this method mineral constituents were listed in the 
recast of this analysis, and taken into serious account, which never 
occurred at all in the live rock itself, whereas the much more sug- 
gestive constituents and structures that it did have were largely 
disregarded. 

The most serious offender in this respect is the so-called quanti- 
tative system of rock classification originated by four eminent 
American petrographers. In saying these things there is no wish to 
be understood as attempting to belittle all of this pioneer work. 
Much of it, doubtless, had to be done to lay the foundation of crit- 
ical inspection and discrimination and comparison. The quantita- 
tive principle was a good one to emphasize. The principle itself has 
come to stay; but a classification as mechanical as the quantitative 
system can be, at best, only a side issue in the real petrology that is 
already coming. 

Much as we must value the contributions that have been made by 
the systematic petrographer and the chemical petrographer through 
their nice points of discrimination and their increased appreciation 
of sound chemistry and their rigid requirements of quantitative 
thinking, I am quite convinced that the apparent object in view is 
not a sufficiently high goal for the present stage of development of 
geologic science. This is not the chief or the most promising aim of 
rock study. 

To classify and describe rocks by any system now in use is at best 
only a first step toward a more rational petrology, just as learning 
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to distinguish and recognize words is a first step toward reading. 
There is, to my best belief, no such thing as a rational science of 
petrology wholly apart from the great science of geology. What- 
ever of significance attaches to a rock is largely gathered to it from 
the processes and agents and forces and conditions of its own geo- 
logic setting and history. Practically all of petrology’s own con- 
tribution, if these meanings can be read, returns to geology again to 
enrich the knowledge of that great field —the field of geologic 
history. 

In so far as a nice discrimination and a true sense of proportion 
serve in detecting evidence of former conditions or processes or 
changes or sources, they contribute directly to the new aim. It is, 
of course, appreciated that methods of discrimination and classifica- 
tion may have immense disciplinary and training value in education 
quite apart from the chief aim of a science itself; but then it should 
be frankly recognized as an educational objective. For the science 
itself, discrimination for discriminative sake alone is not enough. 

Meaning or history are higher aims. Interpretation is the objec- 
tive of the new school in petrology, just as it is in the general science 
of geology. 

The reading of the life history of a rock 1s a much higher accom- 
plishment than to classify or describe. It is the main objectwe of 
the new petrology. 

The steps in determination of the origin and successive modifica- 
tions of an ore are as proper a petrographic eaheil as is the life his- 
tory of an igneous rock or a sediment. 

Whether or not a rock has been much modified since its original 
deposition, whether or not some of its present makeup has been 
added to it since that time, and whether or not it records some pecu- 
liar reversal in the course of development along which it first started, 
may be of immensely more importance than its name or its mineral 
proportions or any amount of minute description, or even a com- 
plete chemical analysis with all sorts of formal recasts of its 
elements. 

Practical work covering many years and touching a very wide 
range of materials and problems has convinced the writer that the 
new aim is practicable and that the greatest usefulness of petrology 
is in some way involved in unraveling the origin and life history of 
rocks. The principal field of this kind of petrology lies in the read- 
ing of obscure history. Its chief claim to distinction lies in the 
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antiquity of its materials and the reliability of the physical record 
even down to the minutest detail and the refinement of methods 
out of which and by means of which their histories are read. Any 
methods and any criteria and any nomenclature that serve these 
ends are the legitimate equipment and instruments and media 
of the petrologist; but he himself is first of all a geologist, helping 
in his own way to unravel the history of the earth, or else he is not 
in this class. 

The petrology of the past has been developed and advanced in 
considerable part by men who were, first of all, mineralogists; and 
it is not at all surprising, therefore, that something of the point of 
view of the mineralogist should have dominated in this intermediate 
field. Under this leadership, the mineralogy of rocks, comparison 
of rocks by means of mineral differences, and classifications empha- 
sizing mineral proportions were perfectly natural growths. Geologic 
principles thus at first did not make much of an appeal. Other 
interests of petrology have been brought forward more recently and 
almost wholly by geologists — applied and economic geologists — 
rather than by professional petrographers. It has’ been forced by 
an attempt to use the methods of petrography as a geologic aid. 
These attempts are not new, but to regard them as belonging to the 
true field of petrology is new and no systematic presentation of this 
kind of petrology has ever been made. 


Methods and Criteria 


Every refinement of method that can promise any new insight 
into the obscure features of rocks must be resorted to, for rock 
interpretation requires all the skill of discrimination that can be 
brought to bear. The difference, however, between the new and the 
older use of them lies in the purpose. The new effort is not only to 
detect differences, but to see meaning in them in terms of life history 
or in terms of any other claim that a given, special problem may 
present. 

Much attention is given to structure, quite as much as to com- 
position. Structural features are much more likely to have genetic 
and historical significance than are mineral proportion § or 
composition. 

As an equipment one must have a sound appreciation of the work- 
ing of geologic processes, the complex interplay of chemical change 
under varying physical conditions, and the influence of the forces 
and agents that make and modify rocks. One must assemble the 
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supposed. criteria and learn how to use them. One must discovei, 
or learn how to apply, new criteria— the criteria that aid in 
interpretation. 

How shall I determine that a rock is igneous in origin if I do not 
know that fact already from some other circumstance or relation? 
It is not an easy thing to do, yet most petrographic work starts with 
that as an assumption. | 

How shall I determine that the minerals I now see in the 
makeup of the rock have been in part introduced long since the rock 
was first made? It is not an easy thing to do, but it may well be the 
most important thing about the whole history. 

How shall I determine that the ore values that I can see in a por- 
phyry copper ore are primary or secondary? And, if they are mixed, 
as they well may be, what are the evidences of their distribution ? 

How shall I determine that a specimen of rock has come from a 
formation that has been deformed and recrystallized and invaded by 
igneous material and subsequently mineralized and secondarily 
enriched until it is a workable ore? This is much more important 
than its name. - 

How shall I determine that the former constituents have been 
replaced, that the composition the rock now has is wholly new; and, 
if I can determine that, how shall I ever find out what the original 
was? 

In a historical direction, and for practical and applied purposes, 
these are some of the things that one must find ways of doing. 
These and many other questions one will sometimes solve. These 
and many others one will many times fail to solve. Sometimes, no 
doubt, the fault or cause of failure is lack of sufficiently critical 
training in observation; sometimes it is an incomplete command of 
the principles of geologic processes; sometimes it is little facility in 
geologic reasoning or too great facility in loose reasoning ; and some- 
times it is a lack of properly standardized criteria. 

Perhaps, therefore, a word about these needs would not be out of 
place. The last of these reasons,— the lack of properly standardized 
criteria,— is a strictly petrographic question; the others are in 
large part individual and personal. 


Difficulties and Needs 
I suppose that every rock has impressed on it, and to some degree 
it preserves, traces of its origin and every subsequent stage in its 
history. The difficulty is in reading these traces and interpreting 
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them. Doubtless many of them are too obscure to be detected by 
any methods that we know how to use. Doubtless, also, the effects of 
the later happenings tend to obliterate or obscure those that existed 
before. It may even be that beyond a certain period everything is 
lost because of the very violence or completeness of the revolution. 
Such a case is where a rock suffers igneous fusion; or, again, 
where there is complete reconstruction, as in some forms of 
metamorphism. 

These difficulties and the severe limitations set by the nature of 
the forces and changes that one has to deal with, however, do not 
furnish sufficient excuse for avoiding the problem. The same kind 
of limitations surround all branches of geologic research. The 
inherent difficulties do not remove the problem, they simply empha- 
size the peculiar nature of the problems of the science. 

The great needs are standardized criteria. One must now assem- 
ble his own; and a little experience in assembling them will soon 
show how very scattering are the observations and comments that 
serve as reliable source records, and how much of a task it really 
is to organize a working scheme along any line of petrographic 
interpretation. 

For example, one needs criteria of origin, and criteria for source 
of original material, and for the order of appearance of the different 
constituents, for deformation and recrystallization, for introduced 
mineralization, for hydrothermal influences, for pneumatolitic action, 
for deep-seated alteration as contrasted with weathering or super- 
gene changes, for deuteric effects or end-product changes as con- 
trasted with entirely independent subsequent modifications, for 
secondary enrichment, for primary as contrasted with secondary 
constituents, for high-pressure-temperature as contrasted with 
low-pressure-temperature conditions, for silication, for cabona- 
tion, for replacement or metasomatism, for metamorplusm, or any 
other geologic process in its effects on rocks or for any quality or 
condition that might make them more readable and better under- 
stood. 

For a good many years the writer and his students and associates 
have been slowly assembling and trying out such criteria, and have 
been attempting to interpret rocks. Even the imperfect standards 
that have been used show beyond doubt that the results are service- 
able; but there is a long way to go to perfect.a reliable working 
scheme of criteria. 
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Its Service 


This kind of petrology has already earned a place for itself in 
studies of ore deposits. It is more readily appreciated in that field 
than in most others, that origin and subsequent changes and present 
exact condition of the material are vital matters. On the develop- 
ment of these factors, dependent as they are on perfectly normal 
geologic processes, depends also the extent and quality and distribu- 
tion of the ore, as well as its changes in quality or value in depth or 
distance. No methods other than those of the new petrology have 
ever been successful in determining any of these fundamental 
questions. 

In that branch of the science of geology where great financial 
interests are often dependent on correct interpretation of conditions 
and origin, it is comparatively easy to show the practical value of 
methods that serve these ends; but, as a matter of fact, wherever a 
better understanding of the life history and the causes of the present 
condition of rock material is needed, there the new petrology — the 
interpretation form of rock study — is of real service. © 

That kind of service is as broad as are the wants of geologic 
science. It is probable, indeed, that by petrographic methods 
designed to this end one could pry much further into the obscure 
secrets of many phases of geologic history than by any other means. 
It will do for structural history what paleontology does for strati- 
graphic history and physiography does for the surficial history of 
the earth. 

It would be easy to illustrate some of these forms of service by 
a variety of practical problems in which such methods have been 
used. Two or three certainly will suffice. 

1 It appears that a good zinc ore was being worked, and question 
arose about its extent and probable distribution as a basis for future 
development. The field indications thus far had not been clear and 
there were several alternative possibilities. The ore was a mixture 
and occurred in limestone. It might be (a) essentially primary, or (b) 
simply an altered primary constituent in place, or it might be (c) 
introduced, or (d) altered introduced material. In the latter case 
the distribution of the original introduced mineral and its origin 
would be an important link in the history. It was a strictly practical 
interpretation problem. One needed only a working knowledge of 
the criteria of sedimentary and organic rock origin, of metallic 
mineralization, of replacement, and of mineral alteration. It could 
be shown then that the ore in question was nearly all secondary; 
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that it had been transformed by supergene (weathering) agencies 
from a sulphide lead-zinc bearing ore as the original; that this 
original ore had been itself introduced into the limestone rock sub- 
sequent to its own formation and deformation; and that the prin- 
cipal present ore values did not occupy the place of the original sul- 
phide minerals but, instead, had themselves replaced portions of the 
limestone, and that there was some selective distribution. The ore 
was strictly a superficial or near-surface deposit and had no chance 
of continuing in depth below the oxidized zone. 

2 An old silver mine in Mexico, said to have been abandoned 
after reaching a certain level, not because of any fault with the ore, 
had been examined by competent mining engineers and sampled. 
Because, however, of difficult conditions at that time in Mexico, all 
of their shipped samples had been lost or destroyed, only a handful 
of small chips remaining, which one of the engineers had with some 
forethought carried out in his pocket. 

The question they wished to ask was a very direct one, that is, 
has the mine been worked out, or is there real evidence to show 
that the ore still continues at the bottom much like that at higher 
levels, so that additional work might hope to find workable values 
at still greater depth? 

It is a perfectly good petrographic problem. The conditions are 
unusual and discouraging ; but it can be solved by those methods or 
else it cannot be solved at all. One must have a working knowledge 
of the origin of ores of that kind, and of the principles of alteration 
and secondary enrichment with their influence on distribution. One 
must be told about the relative distribution of these samples taken 
from the old mine and something of the structural facts; then, if he 
can read the criteria and interpret the evidence, he can venture an 
opinion based on real data, even in such an extreme case as this. 

3 Several years ago the author published a short description of 
the “bluestone” of New York, making the study chiefly one of 
composition and micro-structural condition. It was not by any 
means well done in one respect at least, its interpretation. It was 
noticed that most of the original grains are now made up of aggre- 
gates, but it was then thought that these aggregates were secondary, 
resulting from the alteration of original, simple mineral grains. 
This interpretation is certainly wrong. These grains were originally 
aggregates and are not at all.due to subsequent alteration. It 
is certain, also, that some of these grains, perhaps nearly all of them, 
are.disintegration products from older formations which were them- 
selves fine-grained aggregates in makeup, such as slates or argillites. 


itd NEW YORK STATE MUSEUM 


Such an interpretation is supported also by the fact that older 
formations were certainly available to furnish the supply. The 
bluestone is of Devonian age, and beneath strata of that age and 
beneath an unconformity lies the so-called Hudson River series, 
which is made up wholly of slates and graywackes and closely 
related varieties of sediments. 

As far as the Devonian bluestone itself is concerned, the story 
could end here; but the similarity of the graywackes of Hudson 
River age to this bluestone of much later origin challenges an exam- 
ination of it also by the same methods. When this is done it is dis- 
covered that the older graywacke of the Hudson River series is 
made up of original aggregate grains also. In other words, it is 
made up, in like manner, chiefly of complex aggregate grains, most 
of which must have been derived from a still older fine-grained rock 
series not very unlike itself. 

But when one looks below the next unconformity for a corre- 
sponding rock series, a real difficulty is encountered. Apparently 
the next underlying series is the ancient crystalline gneisses and 
schists of the Highlands of the Lower Hudson, and no rocks similar 
to the grains in the graywacke occur at all. 

On the south side of the Highlands, however, there is a crystalline 
series of disputed age, which was originally, before its extensive 
metamorphism, or in those parts not so completely metamorphosed, 
very like the required quality of material. If, therefore, this crystal- 
line series, the so-called Manhattan schist-Inwood limestone-Lowerre 
quartzite series, is really older than the Hudson River slate-Wap- 
pinger limestone-Poughquag quartzite series, it could furnish the 
required material. Nothing else is known that could do it. 

In so far, therefore, as this line of reasoning goes, it supports 
the contention that these two series of rocks are really of very dif- 
ferent age and not one the metamorphosed representative of the 
other, as sometimes thought. Thus interpretation petrography may 
throw real light on a problem which is quite outside of the usual 
field covered by petrographic description. | 

4 It is usually considered comparatively easy to distinguish 
between a quartzite and a limestone, yet even this may become a 
very difficult thing to do. The writer has had occasion to work with 
material of this-kind, in which a microscopic or a chemical deter- 
mination of the relative amounts of silica would not suffice. The 
only method left was that of petrographic interpretation on the basis 
of origin and subsequent modification, including contact metamor- 
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phism, replacement, silication, silicification, carbonation, and metal- 
lic mineralization. Without discovering criteria by which rock 
material of this history, both original limestones, sandy limestones, 
and sandstones, could be distinguished one from the other, the deter- 
minations could not be done at all. With extreme caution such 
criteria can usually be discovered and used, as was done in this 
case. Even in samples where a rock that was originally a lime- 
stone now carries as much free quartz as is usual in a quartzite, it 
was generally possible to distinguish the original limestone repre- 
sentative from the quartzite; and, incidentally, help to solve an 
important, practical stratigraphic and economic problem. 


Its Discoveries 


The chief discoveries of the new petrology are: 

1 That it is both practicable and very practical ; 

2 That it is very much more interesting and attractive as an 
instruction subject than is the old form; 

3 That it yields beautifully to the application and teaching of 
research methods under simple and controllable circumstances ; 

4 That petrographic nomenclature is sadly deficient in descriptive 
terms and names for this particular kind of rock description. 

The first two items require no additional comment, but perhaps 
_ the last one does. It is the chief direction, in addition to the estab- 
lishing of reliable criteria, for important contributions. 

In the new view, genesis and history, or origin and subsequent 
changes are fundamental factors. In some way they must be kept 
in the foreground both in description and in classification. Other 
features need not be neglected but are, for this purpose at least, of 
secondary rank. The larger groupings must be on these more impor- 
tant factors where the greater significance lies. 

When one tries to apply these revised ideas to his own work it is 
discovered, in the course of time, that there are very many rock 
types and rock conditions and process effects for which there are no 
corresponding petrographic terms at all. Petrology is a branch of 
science which is thought by many to have too many names and terms 
now, and with this criticism we may all agree in principle. Many 
of the terms are too mechanical in their conception and too unpro- 
ductive in their significance. Yet this can scarcely be counted 
against new ones if they can demonstrate their usefulness. 

My only purpose is to point out a few discoveries of this kind and 
venture the opinion that within a very few years suitable terms will 
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be in use among petrographers for many more; and that, by and by, 
a whole new system of nomenclature will be worked out, designed 
to emphazie these principles. 


Examples 


t Geologists speak of the residue left by the evaporation of a 
solution as a precipitate ; but there is no name for the product of the 
reaction between two mixing solutions, such as seems to have pro- 
duced some of our ores. To a petrographer or a chemist the latter 
is the better precipitate, but he would like at least to distinguish 
between them. The genetic idea is carried better if the product of 
evaporation were called an evaporate, as Doctor Grabau does in his 
work on Salt Deposits, and the product of reaction by mixing were 
called a reactionate. Perhaps one could write them evaporite and 
reactionite. 

2 These are still different from the product of simple reduction 
of temperature or pressure in an ascending, saturated solution, for 
which there is no name. Is it to bea saturite? And for the product 
of reaction between a solution and a rock wall, resulting in precipi- 
tation from the solution, there is also no name. 

3 These are all very different genetically from the product of 
reaction between solution and rock wall or host when the reaction 
causes reorganization of portions of the rock itself, taking some 
thing out of the solution to add to its own constituents. It is a 
form of reactionite also, but very different indeed from either of 
the others. There must be a whole family of reactionites differing 
in various, quite fundamental ways one from another, and altogether 
producing a most interesting and important lot of petrographic 
materials encountered in many practical problems. 

If one has worked little with ores and their relations, these needs 
would not necessarily have been felt; but if one has followed applied 
petrology with mining engineers he will have discovered that there 
is no name for a very great many of his perfectly typical things. 
One does not need to invade that field, however, to feel this poverty 
of nomenclature. The fact is that geology as related to petrogenesis 
has outstripped petrography as a separate descriptive branch, and 
there are now many perfectly clear concepts of processes and prod- 
ucts for which there are no petrographic terms. 

4 Sometimes one substance completely replaces another, or cer- 
tain ones completely replace others, producing an entirely new com- 
position. There must be a whole family of these types. I suppose 
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we can call them exchangites or replacites or metasomatites ; and if 
we do we shall be easily understood but there are not any such 
words in petrography. 

5 What term shall one use for an ash that has been completely 
silicified? I know that one form of it has been called novaculite, 
but not at all because of its origin. And on that very account the 
term would hardly serve for a rock that had a coarse structure. 

There simply is not any adequate term. This is not a rare thing. 
There is much more of this type of rock in the ground than there 
is of Jacupirangite, or of Luxullianite, or many others that could 
be named. 

6 What constitutes a quartzite? And why should not one dis- 
tinguish between a quartz rock that is still in its original, unmodified 
condition and one that has been indurated with silica; and, yet again, 
one that has been deformed and recrystallized? There are im- 
mense differences historically, and all types are very abundant 
indeed. 

In the field of katamorphism there are whole groups of products 
of immense importance to the practical or applied petrographer, 
for which there are no classification terms, although there are geo- 
logic terms descriptive of the major processes. 

7 For example, how shall one designate the average product of 
simple disintegration? Is it a disintegrationite? | 

8 What shall one call the products of leaching? Shall we call 
them all laterites or leachites? Is laterite an extreme condition rep- 
resented less perfectly by all of the leachites? 

g Or, again, what shall one call the product of simple oxidation? 
I know that “ gossan ” is an oxidation product from sulphides; but 
are they all to be called gossans? There ought to be a better name 
for the whole family of oxidationites. 

10 Or how shall one indicate in simple terms or by a suitable name 
that a rock is a carbonation product, when the original was not a 
carbonate rock at all? One has had little experience who has not 
seen such rocks and has wondered how to classify them. 

11. Hydration is one of the commonest processes active in the 
alteration of rocks. Serpentines are of such origin, derived from 
anhydrous silicate originals; but there is no name for the whole 
family of hydrationites. 

12 A sandstone in which carbonate occurs is usually called a cal- 
carcous sandstone; but there is a great difference in meaning 
whether the carbonate is original with the rest of the rock or was 
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introduced as an induration effect or was traded in a process of 
replacement for parts of the rock that have disappeared. How 
shall one designate these conditions? 

13 A belief in recrystallization has come to stay. Recrystalliza- 
tion does not presuppose any particular composition or particular 
structure. Shall we call the group of such products the recrystalli- 
zationites? 

Fundamentally there are two divisions of this group — the mas- 
sive ones and the foliated or stretched ones; but we have no clearly 
recognized names for them. 

If I call the latter foliates, as Miller does in his reclassification of 
metamorphic terms, in what way shall we distinguish the primary 
foliated rocks of both igneous and sedimentary ofigin? | 

There is, of course, no object in pressing these questions further. 
They have been used only to indicate at how many points the termi- 
nology and classification schemes of petrography fall short of the 
working conceptions of the applied geologist. If it is true, as it 
seems to me, that the rightful field of petrology is rock interpreta- 
tion, and that its greatest service lies in its contribution to geologic 
history, then, sooner or later, a considerable modification in termi- 
nology is sure to come in petrography itself. 

Petrologists of the new school will have to be, first of all, geolo- 
gists both in fundamental training and in thinking habit, rather than 
mineralogists, because their subject is an intimate part of the field 
of geologic history, and their science is but a branch of the great 
science of geology. 

Petrogenesis, the life history of rocks — geologic history hid in 
the obscure inner recesses of the rocks themselves — these ore. the 
chief interests of the new petrology and these objectives map out 
its major service. 
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A HEMIASPIDAN .CRUSTACEAN FROM THE NEW 
YORK SILURIAN WATERLIMES 


BY JOHN M. CLARKE 


Little by little the Bertie waterlimes of western New York, 
which make the terminal member of the Silurian series, have 
revealed the genera of that singular group of crustaceans or 
arachnidans which have been for the most part originally 
described from the Silurians of the Island of Oesel in the Baltic; 
Lanarkshire in Scotland and Ludlow, England, and which have 
been called, taken together, the Bunodomorpha. They represent 


Fig. 1 Hemi- 
aspis stage of 
embryo Limulus 


Fig. 2 Hemiaspis? vriensis sp 
nov. 
small creatures of merostome (hence arachnid) structure which 
could not have been very abundant in the Silurian seas, as species 
and genera are few in number and individuals. Every new link in 
this group which helps to tie up the New York formations with 
those of the Eastern hemisphere is worthy of record. 

Of the genera (1) Neolimulus, (2) Bunodes, (3) Hemiaspis 
and (4) Pseudoniscus, all of which were described first from 
Europe, only Pseudoniscus has been found in the Bertie water- 
limes (P. roosevelti Clarke). Bunaia (B. woodwardi 
Clarke, Buffalo) is an adjusted representative of Bunodes, as is 
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perhaps true of Bunodella from the Silurian of New Brunswick. 
Bunaia woodwardi was described three years ago as a 
variant generic type. The haphazard occurrences of these fossils 
have brought to light this year an evident representative of the 
Hemiaspis-like shrimps; their first appearance in this country. 
The single specimen found retains only enough of the exo- 
skeleton to verify the approximate identification. Its condition 
of preservation is bad but what it has to show is seen on the 
accompanying figure. That it is a true Hemiaspis as that genus 
is understood on the basis of the Scottish specimen, is not 
altogether clear. In fact the abdominal segments, regarded as 
free in those, are apparently coalesced into a single shield in this. 
The completion of this record must wait on the acquisition of 
further and better material. 


The specimen leaves much to be desired; it is not all there; but 
for purposes of identification it mav be known as Hemuiaspis ( ?) 


eriensis. It is from the Bertie waterlime quarries at Kast Buffalo. 
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A COLOSSAL DEVONIAN GLASS SPONGE 
BY JOHN M. CLARKE 


It is a pleasure to record the fact that this evidence of the 
immense size to which the glass sponges of the Devonian planta- 
tions in New York grew, was discovered by a venerable lady, 
when well past her one hundredth year, on her farm near Ripley, 
Chautauqua county; Mrs H. A. Burton, Prof. Gilbert D. Harris’s 
aunt. It is to the kindness of Mrs. Burton and the courtesy of 
Professor Harris of Cornell University, that this specimen is now 
in the State Museum and this opportunity afforded of public notice 
of this extraordinary fossil. 

In a brief oral acount of it I have termed this unique specimen 
“the Burton Sponge,” but technically it appears to be a repre- 
sentative of the genus Ceratodictya which is characterized by its 
long horn shape, covered with concentric rings or annulations. 
The elevated rings are simple and about equidistant in early 
growth, but as the sponge grew older and upward these annuli 
became divided at the top by a low furrow which gradually 
deepened until it had become nearly as deep as the interannular 
depressions. Also as growth advanced the rings had a tendency 
to become less regular, more crowded together, relatively much 
narrower and on the whole less conspicuous. The specimen is a 
fragment 14 inches long and 8 inches wide, which presumably 
represents the final growth of the sponge and shows ephebic 
conditions in the form of the rings, their irregular subdivision, 
the terminal ring having divided twice, and in a tendency to 
become faintly nodose. There is, however, no good reason for 
disconnecting this expression of growth from that shown in 
smaller and presumably younger specimens. On the assumption 
that the present width of the specimen, even though compressed, 
is approximately the true width of the original and by comparison 
of its relative proportions with those of younger and larger indi- 
viduals in the Museum, it seems fairly reasonable to conclude 
that this specimen attained a length of not less than 10 feet. 
The restoration of this sponge in its probable original dimen- 
sions has been erected in the Museum. The specimen is from the 
Chemung sandstones (upper marine Devonian). 
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For further observations on these Hexactinellid sponges, see 

Hall & Clarke. The Paleozoic Reticulate Sponges Constituting 
the Family Dictyospongidae. State Museum Memoir 2. 1895. 

Clarke. Devonian Glass Sponges. State Mus. Bul. N. Y. 196. 
IgI8. 


The Great Glass Sponge Colonies of the Devonian. 
Journal of Geology. 1920. ; 

- Armstrongia. A New Genus of Devonian Glass 
Sponges. State Mus. Bul. N. Y. 219-220. 1920. 


A fragment of the largest known specimen of a Devonian Glass Sponge 
(“The Burton Sponge”), one-third natural size. 


“The Burton Sponge.” The other side of the specimen. 


The Burton Sponge. Full size restoration based upon comparison of the 
original with other specimens allied to it. This is from the Chemung rocks 
of Allegany County. 
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THE GEOLOGICAL AGE OF THE BONAVENTURE 
FORMATION 


BY JOHN M. CLARKE 


The determination of this problem has an interesting general 
bearing on the age of Old Red Sandstone deposits, particularly 
those represented by the Catskill rocks of New York. Many 
years of work in the typical region of the Bonaventure series 
brought the conclusion that while this blanket of red sands and 
conglomerates in Gaspé was in large part of Carboniferous age, 
the deposition actually began at the close of the Middle Devonian 
and continued without interruption into the later period. This 
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interpretation differed from that by Sir William Logan, the 
founder and describer, only in the ascription of the lower moiety 
of the series to Devonian time. In the Catskill series of New 
York the division of this Old Red sedimentation is of like quality 
though not the same as to apparent quantity ; here there is more 
Devonian in proportion to the Carboniferous; there the pro- 
portion is reversed. It is quite possible that in New York the 
Carboniferous cap formations of the Catskill are incomplete from 
erosion or unfinished record. I had felt that these conclusions 
with reference to the Bonaventure were sufficiently secure on 
the basis of the evidence [ had set out in a number of publications 
on Gaspé geology but my confidence in them was somewhat 
disturbed by suggestions from Mr R. L. Sherlock of the British 
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Geological Survey’ upon the age of the Foraminifera which I 
had found in the jasper and chert pebbles of the Bonaventure 
beds. At my request these fossils were studied and identified by 
Dr Rufus M. Bagg and his determinations were printed in the 
Fifteenth Annual Museum Report, 1921. These determinations 
were necessarily based on thin sections and the author frankly 
admitted that they could only be approximate. The interest 
attached thereto was primarily the discovery of Foraminifera in 
this Gaspé series, which was before unknown to us, and secondarily 
the apparent evidence that they actually do represent the exist- 


ence at the early date at which these cherts were formed (prob- 
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ably Ordovician or Cambrian) of genera, many of which are 
with difficulty distinguishable from forms now living. Of all 
the forty-four species identified by Doctor Bagg, it. is pointed 
out by Mr Sherlock that thirty-seven are recorded as still extant. 
He also emphasizes the fact that eighteen have hitherto been 
known as found first in the Trias and this large proportion of 
itself threw out an intimation that the Bonaventure rocks were 
of Triassic or later age. In view of the known existence. and 
presumable continuity of this red rock deposition further 
south into the Permian (New Brunswick, Prince Edward Island, 
Magdalen Islands) and Triassic (Nove Scotia), this suggestion 
arrested attention as highly reasonable and worthy of careful 


* The Stratigraphical Value of Foraminifera, Geological Magazine, May 
1922). Dp. 236. 
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examination. 1 shall not make any 
further reference to the character of 
the Foraminifera, as Mr Sherlock 
has most kindly offered personally to 
examine the original slides and now 
has them in his possession. This 
part of the problem may await his 
conclusions. 

The stratigraphic relations of the 
Bonaventure to the Middle Devonian 
Gaspé sandstones which must really 
be determinative of the age of the 
Foramininifera pebbles, have been 
passed under careful field review. 
The critical region for the precise 
determination of the stratigraphy of 
the Gaspé sandstones and the incom- 
ing stages of the Bonaventure forma- 
Hon, 1s-ethe™ extremity Of, thes ot 
Peter peninsula which on the north 
makes the south boundary of Gaspé 
bay and on the south, the north shore 
of the Malbay. It is a region rather 
remote from the line of travel in 
these railroad days and my own per- 
sonal acquaintance with it has not 
been sufficiently intimate for the pre- 
cise purpose in hand, but my asso- 
ciate, Winifred Goldring, who has 
been engaged in Gaspé in the acquisi- 
tion of paleobotanical material, has 
made a close and very satisfactory 
examination of the stratigraphy of 
the peninsula, coming out with per- 
fectly conclusive results as to the 
general accuracy of my _ previous 
conclusions to the effect that the 
Middle Devonian Gaspé sandstone, 
exposed in the St Peter region only 
in its upper part, is gradually re- 
placed by Bonaventure sediments 
coming in from the south. The 
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accompanying sketch map shows the geographical outline of the 
Peninsula. To the northwest lie the Gaspé sandstones (Middle 
Devonian) ; to the north on the opposite side of the bay are the 
Grande Gréve limestones (Lower Devonian) ; to the south are the 
successive beds of the Bonaventure. 

At Chien Blanc, the green-gray Gaspé sandstones disappear 
terminated in their eastward extension down the bay by a dis- 
placement of some magnitude. Against them at an angle lie 
reddish shales. The dip of all is high, 80° in the former, about 
70° in the latter against the fault. Thence outward and eastward 
follow at least four beds of conglomerate separated by broad 
intervals of red to brown shales, the first of these, of lighter shade 
than the rest carrying plant remains of the same character as 
those in the Gaspé sandstone. The entire series on this north 
shore is terminated at St Peter point by a very heavy bed of 
coarse conglomerate which is continued under sea outward to 
Plato island, a half mile from the point. Here, thus, we have 
the sedimentary evidence of gradual passage from the Gaspé 
sandstones into the conglomerate series of the Bonaventure, 
which is also evidence of shoaling marine waters encroached 
upon by increasing indrainage from an arid continent at the 
east. Turning St Peter point to the south shore the fault dis- 
placement is shown quite evidently to extend across the early 
conglomerate bed as well as the shales beneath and I give here 
the construction of the section from Belle Anse westward to 
Barachois. The strength of the displacement here noted is not 
equaled by any other fault recorded in this or the adjoining 
region. Winifred Goldring’s sections are here reproduced 
together with a block diagram showing the character of the dis- 
location at the point of this peninsula. 

Footnote: Since the foregoing was written, Mr Sherlock has made his exam- 
ination of the sections studied by Doctor Bagge with great pains, and with most 
generous consideration has undertaken a comparison with the determinations 
made in the original study, While Mr Sherlock is not in full agreement with 
Doctor Bagg’s determinations, he recognizes the difficulties confronting specific 
and even generic determinations from sections only and, with this handicap recog- 
nized, he is convinced of many of the points that Doctor Bagg brought out 
with ‘reference to the very great range of these species and genera. It is with 
Mr Sherlock’s conclusions that we are here most intimately concerned, in view 
of the fact that there is no doubt remaining now as to the Early Carboniferous 
or Late Devonian age of these Bonaventure deposits which contain the Fora- 
minifera cherts. Mr Sherlock says: ‘‘ My general impression of the Fora- 
minifera is that they do not prove the age of the cherts. Had I been handed 
them without any knowledge of locality and age, my impression would have 
been that they were probably Mesozoic and more likely Cretaceous than 
Triassic. There is nothing at all to suggets a Paleozoic age. Stratigraphical 


evidence must be accepted and we can only infer that Foraminifera ‘have less 
value for determining age than we imagined.” 
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ROSETTED TRAILS OF THE PALEOZOIC 
BY JOHN M. CLARKE 


There were boring worms of great size in the Silurian sea 
as indicated by the accompanying illustrations of a specimen 
from the beds of Mont Joli, Gaspé. The figures are in natural 
proportions and essentially accurate though somewhat diagram- 
matic representations of corrugated saucerlike impressions in the 
mud, preserved in relief in the sandy overlying layer. The great 
worm that made them, extending part way out of its vertical tube, 
whipped its protruded body out radially, in one and eventually in all 
directions, each such protrusion being followed by a broad groove 
as the worm drew its body back toward or into its hole. It is 
interesting to note that the laps or throws of the body always 
reach the same distance from the central tube, thus producing a 
very striking rosettelike depression which is emphasized when 
thrown into relief. We have evidences in plenty of Paleozoic 
worms which had the habit of looping back their extended bodies 
into the central tube catching up windrows of sand and making 
shapes that have frequently been called by the generic names, 
Taonurus and Spirophyton; and of vertical tubes transecting 
successive bedding planes. But the flapping ancestral gephy- 
reans (if such they prove to be) have left few of their traces. 

This seems an appropriate opportunity to take account of cer- 
tain rather impressive rosette or chrysanthemumlike tufted casts 
of which we have brought together a considerable series from 
the upper-Chemung sand-slabs of southwestern New York. These 
have been accumulating for many years and have come to be 
known in the circle that has been interested in them: as fossil 
daisies. They are bodies in high relief, obviously the moulds of 
natural depressions on the sea bottom, 1 to 2 inches in diameter, 
their cushion-shaped surface divided into two distinct parts, an 
inner, like the disk of a daisy, usually circular in outline but some- 
times apparenty four-divided by cross-lines, the outer or peri- 
pheral part being sharply set off from the rest. The surface of 
both parts is closely covered by sharp close-set and fine thread- 
like radial markings not laid regularly but overlapping and cross- 
ing. There is no continuity in these lines across the two areas 
of the surface and indeed their arrangement on these relief 
mounds suggests the lay of the grass in a haycock. There is no 
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Fig. 1 Rosette-shaped worm burrow; above, theoretical vertical section; below, 
surface appearance. One-half natural size. Silurian, Mt. Joli, Percé. 
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evidence at the center, of a hole or elevation representing such 
hole. Described in terms of the original depression, we have a 
double saucer with the form of an ogee champagne shell, covered 
with sharp threadlike depressions, and without evidence of a ver- 
tical tube running down into the mud. In two of these speci- 
mens there seems to be a connection with a stem or shaft lying 
horizontal on the surface of the slab, straight in direction but 
showing traces of jointing or segmentation: such as may have 
been made by a crawling or sliding worm. In some such circular 
depression, a boring or burrowing sea-urchin may have wallowed ; 
some many-tentacled annelid may have moved along the surface 
and stopped to flap its armed head back and forth and about; 
some Porpita-like thing have died and decayed; perhaps some 
ascidian have left its trace. At all events some nut dropped here 
for paleontologists to crack. Many years ago the writer sent 
drawings of these objects to several competent paleontologists 
with a request for their interpretation of them. Replies but no 
answers were received and as the lapse of time has brought no 
light, more general attention is invited to them in this formal way. 
Someone somewhere may have the correct solution. 

These fossils have been found in the Chemung formation at 
Olean and at Hinsdale, Cattaraugus county, and at Bolivar, 
Allegany county. 
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METHOD OF RESTORING THE COHOES MASTODON 
| BY NOAH T. CLARKE 


The task of reconstructing the Cohoes mastodon in life form 
and on a scientific basis was, from the start, an adventure which 
entailed all the emotions that might be expected in the explora- 
tion of a new field. 

This seemed an opportunity to create something of real 
scientific value and general interest, something which had never 
before been attempted and, if a success, well worth the arduous 
labor it would require. Could it be done successfully or should 
this museum try it or had we better stand aside and let some- 
one else risk failure. After serious consideration it seemed that 
the opportunity was too favorable not to make the attempt; with 
the assurance of every available aid; for what was not actually 
known about a few points in the structure of the American 
mastodon, could not be intelligently criticized and our best guess 
would have to serve and satisfy till the contrary was proved. 

The first procedure was to consult Mr Carl E. Akeley of the 
American Museum of Natural History in New York, whose work 
as a big game sculptor-taxidermist is beyond comparison. This 
institution owes a great deal of the success of the restoration to 
his interest and advice, for what he could not tell us about the 
makeup of the recent elephant would not matter. 

Before starting in on the actual work, many photographs and 
sketches of living elephants were made at the Bronx zoo and visiting 
circuses. These gave opportunity for study and a foundation on 
which to work. 

Armed with this material operations were started on a model 
about one-third actual size on which errors could be made and 
corrected before the full-sized beast was commenced. A lantern 
slide of the mastodon skeleton was projected to one-third natural 
size and an outline traced on which all measurements of the 
skeleton were placed. A framework was built accordingly and 
covered with galvanized wire netting on which to model. This 
was carefully done by comparing the mastodon skeleton with 
that of the elephant and in proportion to the size of the bones of 
the mastodon with those of the elephant, the manikin of the sketch 
model gradually took form. This model was made in plaster and 
when we were satisfied that it was correct and conformed in proper 
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relation to the mounted skeleton, an enlarging apparatus was devised 
by which measurements taken on the small model could be trans- 
ferred and enlarged to full size. The framework for the large 
beast was plotted out by means of this enlarging apparatus and 
each piece was patterned on paper for the carpenter to follow. 
On the completion of this large frame, galvanized wire screen of one- 
half inch mesh was used over the frame, as a foundation for the 
plaster work on which to transfer points taken from the sketch. 
After locating and fixing some thousands of points by means of 
nails driven in the plaster work, it was only necessary to build 
up to the heads of each nail and we thus had a roughly blocked 
out full sized plaster model. 

It now became necessary to make a thin shell over the outside 
of this form which could be removed in sections and taken down 
to the exhibition hall and reassembled. The first step in this 
was to lay out certain areas all over the large manikin, which 
when entirely covered made twenty-seven separate pieces to be 
made of a thin, strong, light and durable combination of 
materials. Each area was covered with paper to prevent the 
material used from adhering to the manikin, then fine steel wire 
screen (about the mesh of fly screen) was fitted over one of these 
areas and was made to take the exact contour of the modeling 
by stretching and rubbing the screen with a blunt steel tool 
especially made for this purpose. Here and there, in order to 
keep the screen snugly in position, a wire brad was driven in 
place just far enough to hold and then turned over so as to be 
removed easily when required. “Akeley’s mixture,” which con- 
sists of felt paper pulp, whiting, glue and boiled linseed oil was 
then rubbed into and through this layer of wire screen. This 
hardened in 24 hours and the brads could be removed without 
danger of it loosening the form. This process was repeated until 
three layers of wire screen and this mixture had been applied. 
With one section complete, the area next adjoining it was made 
in exactly the same way, without removing the first, and the 
‘process continued till the entire manikin was covered and a total 
of twenty-seven sections or pieces about three-eighths of an inch 
thick had been made. When removed, the inner side of these 
pieces was sized and then reinforced with wooden ribs accurately 
cut from cardboard patterns which had been scribed to conform 
exactly with the contour of the manikin at the particular point 


Method used in the modeling of the Cohoes Mastodon. The first model 
was a miniature of which the second model is an enlargement by mathemati- 
cal measurement. 


> 


This picture shows the procedure in building the internal 
form of the final model and the covering of steel net and 
plaster upon which the ultimate restoration was based. 
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at which a rib was required to be placed. These ribs were of 
seven-eighth inch material and 4 inches wide. 

While the greater part of the work had now been accomplished 
it now remained to reassemble the beast and then cover with 
“hair.” Sisal was chosen as the material which most nearly 
resembled mastodon hair and after dying it a black and several 
shades of brown it made a surprisingly close imitation of such 
hair by mixing and combing through a hetchel. 

The process of attaching the hair was accomplished by the 
following method. Strips of cardboard were cut about 2 feet 
long and 2 inches wide and on one of these strips a layer of sisal 
was laid at right angles evenly along the length with a couple 
of inches of it extending over the upper edge and the remainder 
hanging free over the lower edge of the cardboard. On top of 
the first strip was fastened another strip by means of wire clips 
and this held the sisal in place to be easily handled and attached 
to the beast. With a great many of these made up in this way 
it was necessary to start at the bottom and work up as one does 
in shingling a roof. A row was tacked on and where the sisal 
came in contact with the body, a little of the same Akeley mix- 
ture was rubbed through it until it was evident that it would be 
perfectly secure when dry. Each row above was lapped over the 
preceding one, carefully blended and combed together, leaving 
no trace of striation after the cardboards were removed. In 
places where the skin was almost naked great pains were neces- 
sarily exercised to fade the hair out evenly and it practically 
meant, in such cases, punching a hole with one hand while the other 
inserted a hair. 

All exposed skin areas were modeled in detail with the same 
mixture over the shell of the body. The tusks, trunk, ears and 
feet were made separately in this way and then fastened to the 
main body. 


134 NEW YORK STATE MUSEUM 


THE BOX-VEIN OF LYONSDALE, LEWIS COUNTY ie: 
BY NELSON C. DALE 


Introduction 


Grateful acknowledgements are due Dr John M. Clarke, Direc- 
tor of the New York State Museum, for the opportunity of 
investigating this most interesting vein occurrence, also to Dr. C. H. 
Smyth of Princeton University for his very helpful suggestions 
and to Messrs G. M. Coram and G. M. Hayes of Utica, N. Y., for 
their loan of some excellent specimens which have helped to illus- 
trate this report. 

Location 


About a mile from the mouth of Fall brook, a tributary of the 
Black river in the township of Lyonsdale, N. Y., is an interesting 
spot known to the inhabitants of that vicinity as the “old silver 
mine.” As no evidence of the former silver mining can be seen 
besides what is left of the foundations of the old smelter and 
some effects of water control and not a trace of the customary 
mine dump, it is generally concluded that through floodings and 
the effects of river erosion most of the records of this activity 
which was concluded in the eighties have been swept away or 
concealed. 

Our interest at present 1s centered about the peculiar vein fill- 
ings uncovered on the north bank of the stream for about 40 feet 
by the owners of the property, who have been interested in the 
occurrence of the box structure and of chalcopyrite. The former 
term, refers to the many and varied hollow pseudocrystal forms of 
crystalline quartz, an unusual sort of cellular breccia structure. 


General Description of the Vein 


The vein in which these peculiar forms, known by the collectors 
as “boxes,” occur is characterized by a remarkable platy and 
cellular development, the plates or bands of which consist of 
crystalline quartz and brownish pink manganiferous calcite. 
There are parts of the vein where carbonate and quartz bands 
alternate with each other, typical of the banded structures; other 
parts where comb structures of crystalline quartz are found com- 
bined with banded zones and still others in which there is a notice- 
able cellular-structure, but generally these features are found in 
close association with each other The most noticeable features 
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of the vein however are the noncontinuity of the banded parallel 
structures for any considerable distance and the box devolpment 
of the cellular structure. 


General Geology of the Area 


This locality marks a point along the contact of the syenite 
and the syenite-Grenville mixed gneisses, all of Precambrian age 
as can be seen by a study of the associated rocks of the vein; 
for we find that the country rock of the vein is the Grenville 
limestone, or what was once a limestone but now converted into 
various colored fine and coarse-grained marbles through the con- 
tact metamorphic action of the nearby syenites. 
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Fig. rt Cross section through the “box-”’vein and associated rocks, 
Lyonsdale, N. Y. 


The box vein follows the strike and dip of the major foliation 
plane of the associated rocks which is for the former N 20° E 
and for the latter 40° W. 

Owing to the small amount of excavation in the search for 
boxes and chalcopyrite, only 40 feet of the vein are in sight along 
the strike and the width is about 11 feet. As fragments of the 
vein have been noticed on the south side of Fall brook it doubt- 
less follows along the strike and could be found there by further 
excavation. 

The rocks on the footwall of the vein consist largely of pink 
granitic syenite gneisses and greenish pyroxene gneisses with 
syenitic pegmatitic intrusions following the gneissic structures 
very closely. Of the origin of these rocks there can be little 
doubt, as we find so much of texture and mineral composition that 
is typical of igneous nature in them. In the pyroxene gneisses 
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and pegmatites are found the following minerals; anorthoclase, 
orthoclase, pyroxene (green), phlogopite, hornblende and titanite, 
while in the granitic syenites orthclase, quartz and hornblende are 
found. 

Generally in the Adirondack area the relationship of the syenite 
to the Grenville is an intrusive one, as C. H. Smyth (1)* and 
other Adirondack workers have so clearly shown. Though the 
contact between the syenite series and the Grenville marble is 
somewhat obscure, due to the occurrence of a bed of residual 
material or decomposed Grenville between the two, it is believed 

that this contact is intrusive because of the exomorphic effects 
observed in the marble, such as the occurrence of scapolite and 
the coarse crystallinity. 

The occurrence of the Grenville marble at this point is difficult _ 
to account for unless it is an inclusion incorporated by the intrud- 
ing syenite magmas. According to W. J. Miller (2); “It has 
already been stated that the syenite is intrusive into and younger 
than the Grenville and that the Grenville areas must be regarded 
as large inclusions. A study of the syenite-Grenville mixed 
gneisses furnishes convincing evidence of the same kind. Actual 
inclusions of undoubted Greenville may occasionally be seen in 
the vicinity of Lyons Falls; one-half of a mile north and 8 miles east 
of Port Leyden; one and one-half miles above the mouth of Fall 
brook, etc.” 

If this is true with respect to this occurrence, namely that it 
has been torn from some parent mass and later found lodgment 
in a magma which has long since been hardened and subjected to 
tremendous mountain-making disturbances, it would be reason- 
able to ascribe the fissuring of this rock to those movements. But 
such a fissuring would in all probability be filled with mineral 
matter more characteristic of the deeper seated rocks and min- 
erals such as is found in pegmatites of which we find no trace in 
this vein. Asa matter of fact the only direct evidence of any of 

the former constituents of this vein consists in the occurrence of 
~ some secondary minerals, as kaolin, vermiculite and calcite, the 
undoubted derivatives of the Grenville marble and its accessory 
minerals, such as are found in the hanging and footwall rocks. In 
these rocks we find very abundant phlogopite and some scapo- 
lite as well as their alteration products. Water-worn fragments 
of Grenville bear witness, in part, to the former composition of the 


* Note. Figures refer to notes in Bibliography at end of this paper. 


Plate 1 


“ Box ”-vein with hammer head resting on coarse reddish 
pink ferruginous marble of the Grenville foot wall. 
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vein before the main infilling. It is maintained in this paper that 
the original plates or bands consisted of the Grenville marble or 
as Doctor Clarke (3) has observed of the “ thin calcareous lining 
of the fissure which by shearing or other stresses were scaled off 
as a veneer” and replaced and cemented by manganiferous calcite 
and quartz carrying several other minerals, as will be seen later 
on, all forming a most unusual sort of cellular breccia. 

It is not known whether or not the original break in the marble 
and its subsequent filling were separated in point of time but if 
they were approximately contemporaneous, and they might very 
well be, then these events were produced at a time when these 
ancient metamorphic rocks were subjected to great mountain- 
making movements and long periods of denudation. These resulted 
in the change of position of the rocks from the deeper zone of flow- 
age to the higher and more surficial zone of katamorphism where 
fractures and their cementation by the products of silicification and 
carbonization are among the most important characteristics. 

As further evidence of the high vertical position of this vein 
in the earth’s crust what is believed to be a horse of Grenville 
marble occurs at the north end of the vein and is very much fluted 
by the action of ground water where the line of demarkation 
between the vein and horse is a crescentic or cuspidal curve. The 
position of the horse and its relation to the vein would show that 
either through the action of ground water or the stresses which 
produced the fracture and breccia this block may have become worn 
off from the wall rock or broken off and fell into the fissure, later 
to become incorporated within the cementing breccia. 


Structure of the Vein and Its Contents 


Some of the characteristic structural features of the vein have 
already been referred to and the same illustrated as in plates 1, 2 
and 3. To understand more thoroughly the structure of the vein 
it will be necessary to study the vein and footwall section as given 
below : 


Chae. Brecciguo ne DOxy Vell souk 2c eibts gine ons TI. + feet 
rs Sea het Coarse’ reddish. pink marble.......... .5 feet 
Cana ee Silicified Grenville marble............. .8 feet 
Bisiees Pink? marbie with (carcite, .. 02 Pa, .85 feet 
ay. May.4 Gray) Marble with. mitaieine. 22882. 3 feet 
Aah. Whitetandipink marble. t<.2:..0fth 4 feet 
is st aking Croveinatiles core sl awis« tp ea eeita cle, feet 
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Syenite and Pegmatite 


The most interesting parts of this section so far as the struc- 
ture and origin of the vein and its contents are concerned are 
those lettered d and e, a combined specimen of which is shown 
in plate 1. This specimen shows the cellular and platy structure 
of the vein, the darker plates consisting of a pinkish brown manga- 
niferous calcite, and the lighter of crystalline quartz alternating with 
the darker bands and lining the cavities of the cells; but in the com- 
bined specimen the clear line of contract of the vein and footwall 
rock can be seen as well as the angular relationship of plates with 
the footwall. The microscopic study of the thin section taken from 
this contract shows that, instead of there being an almost knifelike 
line of demarkation between the vein and the footwall, there is an 
interfingering of manganiferous calcite plates with those of quartz, 
the former, where there is an angular relationship with the footwall, 
appears to be continuous with it but projecting inward with dove- 
tailed or interfingered plates of crystalline quartz projecting outward 
toward the footwall. We are led to believe from this observa- 
tion that the fractures filled now with the darker or carbonate 
material were filled by solutions flowing in part along the walls 
of the fissure and that the quartz filled fissures were afterwards 
filled by silica-bearing solutions coming or flowing from the inner 
parts of the vein. Positive evidence that the quartz is of later age 
than the carbonate is seen in many of the specimens where the 
quartz plates are found cutting and intersecting the carbonate 
bands at every conceivable angle and developing the box form 
which will be considered later on in this paper. 

Though the carbonate bands have apparently close connection 
with the wall rock indicated above, it is found that the wall rock 
d of the section given above is of a ferruginous nature, the red- 
dish pink coloration being due to hematite rather than mang- 
anese as is found to be the case with the carbonate plates. As 
the manganiferous calcite is more stable than carbonates con- 
taining iron, when they are found in the same solution, the fer- 
rous carbonate is deposited first and the manganese may be 
carried in solution much farther from the original source 
(Phillips, 4). It would seem therefore that the manganiferous 
plates could be a part of a ferruginous wall rock of calcite. 

Whether, on the one hand the fragments broken or sheared 
off from the Grenville marble were originally like the footwall 
or the fine-grained marble of the hanging wall and replaced by 


Specimens 


Plate 2. } 


from the “box”-vein showing the collapsed walls and the 
quartz-lined cavities. 
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solutions containing manganiferous carbonate and later by 
quartz, or on the other hand the carbonate band was a primary 
constituent of the original breccia and later replaced and cut by 
the quartz it is difficult to state positively. Anyway we have 
definite evidence in the banded and comb structures that the silica 
was introduced at a later time than the manganiferous carbonate. 
As we have seen, some residual products of the original Grenville, 
such as kaolin and vermiculite, have been found in some of the 
boxes which fact indicates clearly that a part of the original con- 
stituents of the vein must have consisted of fragments of Gren- 
ville marble and it is highly probable that the platy structures repre- 
sent the sheared off calcareous lining of the main fracture or even 
the fine-grained Grenville itself which was later replaced by 
manganiferous calcite and quartz. 

The dark bands or plates of manganiferous calcite have no 
developed crystals but occur as thin aggregations of carbonate 
grains which show perfect rhombohedral cleavage and —% R 
twinning. Having a hardness less than rhodochrosite but 
greater than.calcite and responding quickly to the acid test this 
mineral is tentatively classed as a manganiferous calcite. 

These bands vary in thickness from one-fortieth to three- 
eighths of an inch, of variable length and have every possible 
angular relationship with each other. Though many bands are 

found cutting one another, it is believed that the mineral is all 
of the same generation. Dendritic markings of the dioxide, 
pyrolusite, are frequently found in the quartz plates to which the 
carbonate bands adhere. 

Interbanded with the manganiferous calcite in the banded 
structures, or lining the comb structures or the boxes of the 
cellular structures, is found a crystalline quartz with singly ter- 
minated pyramidons within the comb and cellular structures. 
The fringing character of the quartz on the carbonate plates, the 
intersecting of the carbonate plates and inclusions of the car- 
bonate in the quartz, all substantiate the conclusion that the 
quartz was of a later age than the carbonate. As a matter of fact 
these two minerals, the manganiferous calcite and quartz, may very 
well have formed so close together in point of time as to have been 
practically simultaneous. Otherwise there is difficulty in accounting 
for the formation of the box structure and its mineral contents. 
Many of the boxes are closed forms as must have been the 
original carbonate which filled the intersecting fractures which 
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are considered responsible for these forms. I{ there had been a 
great separation in point of time between the formation of the 
carbonate and the quartz, the boxes would show the effect of 
another movement in the form of fractures. The most notice- 
able characteristic of the quartz is the faithfulness with which 
it conforms to the carbonate whether in band, comb or box structure 
and this would not have been the case had there been a definite 
secondary set of fractures allowing the silica-bearing solutions 
to deposit their load at a different time. 

Many of the quartz plates or bands show a comb structure, as 
though the quartz had formed in an open space which is the case 
with the larger and more typical comb structures and boxes. It 
is difficult to account for the banded structures in the same way 
that Ransom (5) does with the banded veins of the Silverton 
district of Colorado; that is by successive openings and fillings 
because there is no evidence of the movement responsible for 
such a reopening and if there was, there would have to be a cer- 
tain uniformity throughout the deposit, evidence for which is 
strikingly absent. This much is certain, however, the original 
breccia fragments of the Grenville marble show evidence of hav- 
ing been replaced by these later minerals, as will be seen when 
the contents of the vein are discussed. 


Origin of the Box Structure 


The so called boxes, as can be seen from plate 4, resemble some 
crystal form, though lacking certain very necessary crystal 
requirements. The plates of granular crystalline quartz termi- 
nate in well developed pyramidons projecting inward, after the 
manner of geodes, while the exterior surface of the plates is 
covered with minute crystals or moulds of the same mineral with 
the c axes parallel with the plane of the plate, resembling 
drusy quartz. Associated with the interior quartz crystals are 
the following crystallized primary minerals: calcite, chalcopy- 
rite and sphalerite, accompanied by the secondary products 
limonite, malachite, kaolin and vermiculite. Asphalt is also 
found intimately associated with the quartz. 

Some of the more typical boxes are shown in plate 4. In 
shape they are extremely varied as they are in size, though in 
the former respect the number of faces or plates and the inter- 
plate angle determine the shape. With the material at hand, 
forms with as few as seven faces and others with as many as 
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Plate 4 


or cavity fillings from Lyonsdale. 
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sixteen have been observed, while it ought to be possible to find 
interfacial angles with nearly every value between 1° and 179°, 
though, as a matter of fact angles of 20° 30’ and 170° show the 
extremes that have been found. 

For purposes of study and collection it has been found that 
these boxes are most readily separated from the vein where the 
work of ground water solution has been most active, causing the . 
loss of the carbonate filler, thereby leaving the hollow quartz 
form easily removable. 

Because of the polyhedral shape of these boxes, it has been sup- 
posed that they are pseudomorphs but after measuring and 
assembling all the interfacial angles of some twenty-two typical 
examples it was found aside from the facts that they had as few 
faces as seven and as many as sixteen and a great variety of inter- 
facial angles, there was no constancy of interfacial angle. Some 
of the results, as found by the goniometrical measurements of 
the interfacial angles, are as follows: 


Interfacial Angle No. of Recurrences 
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128° Be , 
Ee Separate tesa next anton nt wih fiaeael Roald” 1zk 
22 interfacial angles from 
48° 30’ to 
RU ERO beige Cedars eri hn islet. een nares eee eae 3 
33 ss hla lay fe to 
PRO? aia ise ets. ie hd wchves seve Lak deh ductor did Ai side esa oe 2 
56 cozO RL EG 
7G ee SEE RPE eee SP Ie ee ALOR ANA Ned ARE. fe I 


Furthermore these boxes appear to lack any degree of sym- 
metry except where intersecting plates have made right angles, simu- 
lating isometric, tetragonal or orthorhombic crystals. 

It would seem, therefore, from a study of these results that the 
boxes could hardly be pseudomorphous after some former muin- 
eral but must be due the cellular structure formed by quartz- 
filled fractures and their many and varied angular intersections. 


Evidence and Kind of Movement 
In the vein there are apparent three quite distinct structures 
which show evidence of at least two sorts of movement. In one 
of these the plates or bands of carbonate and quartz observe a 
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general parallelism throughout a zone of less than a foot verti- 
cally, just above the footwall, as can be seen near the center 
right of plate 1. Furthermore the plates are parallel with the 
major divisional planes of underlying marble. But this parallel- 
ism of the plates with the underlying structures or within the 
vein itself can only be found occupying a few square feet. Such 
a structure would seem to indicate for a portion of the vein, if 
not for the entire vein, a shearing frictional movement between 
the walls of the original Grenville — presumably a fine-grained 
marble which was not unlike that of the hanging wall. This 
sort of movement might very well have taken place generally 
and at first throughout the fracture zone producing a general 
parallelism of the plates of which this particular spot is all that 
remains. Farther down the dip, by a few feet, may be seen a 
sinall anticline of banded or platy structure, as though a compres- 
sional movement was also in part responsible for a part of the 
structure but followed that of the shear. The most conspicuous 
feature of the vein in this regard is the utter lack of parallelism 
of plates for any considerable distance either vertically or hori- 
zontally and the dominance of the platy breccia and the cellular 
structure, as though, after the plates had been sheared, they 
became separated from the parent rock and fell in a hit or miss 
fashion into the break where the original fragments and plates 
of carbonate (marble) eventually became replaced in part by the 
dark carbonate and quartz, forming the breccia cement. This 
irregularity in the arrangement of the plates might have been 
produced by a crushing following the suspension of the shear; 
but whatever movements were responsible for this mass of inter- 
secting plates, the result has been to make the fracture and its 
contents a favorable place for the deposition of mineral matter. 


Mineralogy of the Box Vein 


The minerals thus far observed in this vein are quartz, man- 
ganiferous calcite, pyrolusite (dendrites), chalcopyrite with its 
alteration products malachite and limonite, sphalerite, smithson- 
ite, kaolin, vermiculite and asphaltum. Galena has been reported 
to have been found. Most of these occur either in the boxes or 
directly associated with other structures. 

Quartz. This is perhaps the most abundant mineral of the 
deposit and is usually found in aggregates of well-crystallized 
singly terminated forms lining the boxes or comb structures. 
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The exterior walls of these structures where adjacent to the car- 
bonate bands, consist of a granular crystalline aggregate repre- 
senting the truncated crystals which project inward to form the 
interior lining of the box or comb structures. But scattered 
through or above these grains, are small crystals whose c axes 
lie in the plane of these structures presenting a drusy appearance. 
On some of the plates, especially those that are a part of the 
banded structures, there is the drusy habit. As this mineral is 
not unusual in its physical characteristics nothing further need 
be said about it other than the fact that it rarely contains 
spherical inclusions of some black substance, presumably of an 
asphaltic nature. 

Manganiferous calcite. Special emphasis has been given to 
this mineral because of the nature of its occurrence and its rela- 
tive age. As can be seen from a study of the deposit and the 
specimens it is almost if not quite as abundant as the quartz and 
in its occurrence observes a remarkable parallelism whether in 
the banded, comb or box structures. It is of a pinkish or brown- 
ish pink color, of medium grain and crystalline but without well- 
developed crystals. Good cleavage is seen in the banded struc- 
tures. Its ready response to cold hydrochloric acid makes it a 
variety of calcite rather of rhodochrosite. 

So far as its paragenesis is concerned, we find it of earlier age 
than the quartz, the latter cutting and including it repeatedly. 
This mineral is the first cementing and replacing one of which 
there is definite record. 

Calcite. In less abundance than the two foregoing minerals, 
calcite is found as crystalline aggregates of either anhedral or 
euhedral forms, associated with the quartz linings of the cellular 
structures. The crystals show normal rhombohedra (tIotu), 
scalenohedra (2131) or modifications of both. In some of the 
boxes and other cellular structures there is a banding of minerals 
inward from the quartz shell in which the following arrangement 
is observed: quartz, pink carbonate or manganiferous calcite 
and calcite. Calcite seems to have been of later age than the 
quartz and the manganiferous calcite. Incrusting some of the 
quartz crystals, is a coating of amorphous lme carbonate, not 
unlike calcareous tufa in habit, a deposit from lime-charged waters. 

Chalcopyrite. This mineral is found as isolated sphenoids or 
as penetration twins. The sphenoids are rarely and exceptionally 
large; one of them measures seven-eighths of an incn from the 
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apex to the center of the face or half an inch along a crystallo- 
graphic axis. Most of the crystals of chalcopyrite are between 
one-sixteenth and one-eighth of an inch in diameter and are usu- 
ally found in the cellular structures associated with calcite and 
quartz. It has also been found in veins, where it appears to have 
a later age than the quartz because of its position as an inter- 
stitial ingredient between the box components of the breccia. 
In other words as a vein, chalcopyrite appears to have followed 
or conformed to the quartz plates. In the main part of the vein 
the walls are of crystalline quartz which would be evidence of an 
earlier age for the quartz. As only one specimen of the vein has 
been found little can be said about its relationship. 

Disseminated grains and crystals of chalcopyrite are occasionally 
seen in the silicified Grenville marble of the footwall series 
(c) where it is associated mainly with quartz and calcite. In this 
occurrence the quartz apparently would be its carrier. | 

More recent changes brought about by oxidation and carboniz- 
ation have altered the chalcopyrite to limonite and malachite; in 
fact pseudomorphs of the limonite after chalcopyrite are quite 
common. 7 

Sphalerite. This mineral is neither as well crystallized nor as 
abundant as the others described above. It is usually honey 
yellow in color, of resinous luster and poorly crystallized but 
having the same associations as chalcopyrite. In one specimen 
could be seen what was left of a small crystal of sphalerite, very 
much corroded and about it a zone of amorphous light colored 
smithsonite incrusting calcite crystals. The effect of carbonic 
acid bearing waters upon the suphide was doubtless responsible 
for the corrosion and the formation of the carbonate as well. 

Pyrolusite. Dendritic pyrolusite frequently occurs in the 
banded structures and on the quartz plates where it is found as 
a result of oxidation of the carbonate which is usually found 
adhering to the quartz as described above. 

Kaolin. In some of the cellular structures, particularly the 
boxes, 1s found a claylike substance, of greenish gray color for 
the most part, but occasionally dark or black, associated with a 
light colored micaceous mineral of pearly luster and angular 
grains of quartz. The claylike substance is essentially a kaolin, 
a residual product of the original contents of the breccia in all 
probability. 
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Vermiculite. Associated with the clay or kaolin is one of the 
altered micas, presumably vermiculite, a mineral of yellowish 
gray color and pearly luster and exhibiting strong exfoliating 
characteristics. This mineral might very well have been derived 
from phlogopite or scapolite so common in the country rock and 
in all likelihood a constituent of the original brecciated zone. 

Asphalt. The most unusual mineral association occurring in 
this vein is that of asphalt which is found as brilliant jet black 
substance coating some of the other mineral contents of the 
boxes, particularly quartz. It hardly occurs in sufficient quanti- 
ties for chemical examination but sufficient for blow-pipe tests 
when it showed a cokelike substance after fusing. Which variety 
of asphalt this is can only be determined after a thorough chemi- 
cal examination upon more material but what preliminary solu- 
bility tests were made would place it either as albertite or gram- 
hite. 

It is also found as spherical inclusions in the quartz and some- 
times coating lumps of kaolin or clay within the other cellular 
structures. Whether it found its way down into the brecciated 
zone from the once overlying Ordovician calcareous formations 
through the agency of circulating silica-bearing waters or from 
more distant sources can not be answered at this time. The well 
known similar occurrence in the quartz crystals in the dolomite 
at Little Falls and Middleville described by the late Professor 
Cushing (7) may have some bearing on this problem. 


Manner of Formation of the Mineral Contents of the Boxes 


The filling of the banded and comb structures as well as the 
fracture planes forming the sides of the boxes can be accounted 
for by mineral-depositing solutions causing the formation of 
manganiferous calcite and quartz either as alternating bands or 
quartz filling for the comb and box structures, but the filling of 
the boxes is not so obvious. We find in some of these structures 
that there is a regular sequence of minerals beginning with the 
quartz followed by pink calcite and then by crystalline calcite 
with occasionally sphenoids of chalcopyrite. On other walls, 
only inward pointing quartz crystals are found with occasional 
crystals of calcite on the quartz. We have evidence that some 
of the mineral contents of these structures are the residual prod- 
ucts of the originally fractured or sheared limestone and their 
presence in the boxes can be accounted for by the solution 
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of the Grenville by carbonic acid. Can the same be said for the 
other minerals such as calcite, chalcopyrite, etc. or were they 
admitted through the walls of the cellular structures by fissures 
after the manner of geodes as described by van Tuyl (8) as solu- 
tions depositing their mineral content in the above order? In 
the lack of evidence for this latter method for the formation of 
these minerals it seems very likely that they were due in part 
to recrystallization from solution of the original Grenville as well 
as to crystallization from solutions introduced with the silica- 
bearing waters when the walls and brecciated fragments were 
being replaced. As a breccia is the most favorable place for the 
circulation of mineral-bearing waters, it would not be unreason- 
able to suppose that this was the method of vein filling. 


Effect of Vein Filling upon the Wall Rocks 


Underlying the coarse reddish pink marble or d of footwall sec- 
tion is a bed ¢ of silicified Grenville. The hand specimen shows 
the constituents to be quartz, pink and colorless calcite, phlogo- 
pite, irregular and circular areas of light and dark green kaolin 
and occasional sphenoidal crystals and irregular grains of chal- 
copyrite. Under the microscope, the calcite and phlogopite prove 
to be much older than the quartz and to have been replaced by the 
latter. The irregular or circular areas of dark and light green 
substances appear to consist of alteration products of phlogopite 
such as kaolin, tale (?), vermiculite and limonite. As scapolite 
is quite a common constituent of the marble it is quite possible 
that some of these may be due to its alteration. 

This rock has in all probability been transformed into its 
present condition from one very much like the Grenville marble 
through the permeation of silica-bearing solutions. This silifi- 
cation decreases in its effect toward the over and underlying 
strata of the footwall section, as shown by the increasing domi- 
nance of calcite over quartz in the vicinity of both. 

The presence of drusy quartz veins and replacement phenomena 
in the pyroxene gneisses and hornblende pegmatites of the hang- 
ing wall series would indicate not only a later origin for the 
quartz but also that it doubtless was a part of the same event 
which effected not only the footwall member but also an after 
effect or concomitant event with the main silification of the 
vein breccia. 
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Source of Vein Filling 


It might be supposed that because of the proximity of this vein 
to the nearby syenites, gneisses and their pegmatities that the 
source of the main constituent of this vein could be assigned to 
igneous action but in as much as silica-bearing solutions, which 
were in large part responsible for the vein filling as well as for 
the silicification of the gneisses and pegmatites on the hanging 
wall side, seem to be of a later date a different source will neces- 
sarily have to be found. 

The shallow position of the vein in the earth’s crust, the 
nature of the fracture as well as its structural and mineral con- 
tents all bespeak influences at work in the belts of cementation 
and weathering where solutions were in active circulation. 
Under these conditions, a well-known source for silica is the 
decomposition of the silicates of the nearby rocks by carbonic 
acid, where not only quartz but carbonates are produced simul- 
taneously (Van Hise), 9). With such conditions, solution silicifi- 
cation, cementation, replacement, carbonization, oxidation and 
hydration would be effective for producing the essential minerals 
of the vein. 

Age of Vein 


As has been shown in the foregoing paragraphs both the frac- 
ture and its contents are evidently of shallow origin and the age 
of the break is certainly post-Archaeozoic. The most important 
mountain-making disturbances which have in all likelihood 
effected the Adirondack region or province were those which 
occurred at the close of the Paleozoic and the Mesozoic, at least 
these two orogenic periods were of the fault-making types accord- 
ing to Cushing (7) and Miller (2b), but the former known as the 
Appalachian revolution was responsible for the major faulting 
of the region (2b). Ifthe break occurred during the Appalachian 
revolution the once overlying Paleozoic would in all probability 
have been involved, but not so if the post-Cretacic disturbance or 
elevation were responsible for it because by that time all or most 
of the Paleozoic cover would have been eroded. 

Just how soon after the fissuring of this rock the infilling took 
place we have no definite knowledge. Possibly a clue to the age 
_of this infilling might be obtained were we to know when such 
minerals as sphalerite, galena and chalcopyrite were introduced 
in their several deposits as found in the foothills of the Adiron- 
dacks and in the region south of the Mohawk. At Martinsburg, 
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galena is found in the Trenton limestones in: calcite veins, at 
Rossie and to the south galena, associated with sphalerite and 
chalcopyrite, occur in a calcite gangue in a country rock of 
injected gneiss and probably limestone; in the Beekmantown 
Limestone at Manheim sphalerite has been mined, in the Niagara 
formation of Clinton, sphalerite and chalcopyrite are found in 
calcitic geodes and again to the south at Shawangunk, sphalerite 
associated with galena and chalcopyrite in a gangue of quartz and 
a country rock of grit (Shawangunk). The fracturing and 
brecciation at the Shawangunk deposit is doubtless a product 
of the Appalachian revolution according to Newland (10) but 
as to whether the origin is due to aqueous or igneous agencies no: 
definite conclusion has been reached. 

The freshness of the solution marks seen on the horse and its 
cuspidal contact line with the vein show positively that the filling 
took place in a region of active ground water circulation but 
whether it was a product of pre-Mesozoic or of post-Mesozoic 
times would be difficult to state in the present state of our knowl- 
edge concerning the subject. In other words it seems very likely 
that the filling of the vein took place either at the close of the 
Paleozoic or Mesozoic, the two great periods of mountain-mak- 
ing disturbances and when the possibilities of mineral deposition 
were greater than at other times. 


Bibliography 


1 Smyth, C. H. Crystalline Rocks of the Western Adirondack Region, 
sist Ann. Rept, Nv Y. State Mus. 27476 

2 (a) Miller, W. J. Geology of the Port Leyden Quadrangle, Lewis Co., 
NEO a NY, States Vis. Vinal Foro et 
(b) The Geological History of New York State, N. Y. State 
Mus. Bul. 168, p. 73 and 74 

3 Clarke, J. M. Written communication 

4 Phillips, A. H. Mineralogy. p. 391 
5 Ransome, F. L. Economic Geology of the Silverton Quadrangle, Col. 
uy Ss Geol. Surv. Bul. 182, p. 69 

6 Danal J) Der The System of Mineralogy IOT4 | 

7 Cushing, H. P. Geology of the Little Falls. Orda dean tae Nie Ye State 
Mus. Bul. 95, p. 405 

8 Van Tuyl, F. M. Geodes of the Keokuk Beds. Am. Jour. Sci. 4th 
series, v. X/LIII, 1016, p. 40 

9 Van Hise, C.R. A Treatise of Metamorphism. U.S. Geol. Surv. Mon. 
DOIG Tieip. 04707 11, 

10 Newland, David H. The Mineral Resources of New York. N. Y. State 
Mus. Bul, 223 and 224, p. 304-07 


REPORT OF THE DIRECTOR, 1922 T49 


THE STRATIGRAPHY OF THE CHEMUNG GROUP IN 
WESTERN NEW YORK 


BY GEORGE H, CHADWICK 


Two summers have been spent in field work on the upper 
Devonian of western New York, one (1918) for the Dominion 
Natural Gas Co., by whose liberality full publication is permitted, 
the other (1922) for the Museum, together with intervening sorties | 
at the writer’s own charge. The results are here briefly summarized. 
The field is a large one and much remains to be done. The most 
puzzling questions yet outstanding exist chiefly because of either 
lack of topographic maps or difficulty in finding outcrops, both of 
which time will remedy. The problem is everywhere primarily one 
of geometry, which no’ amount of paleontologic acumen can over- 
come, since the fauna varies deceptively with the sediments. 

The highest Portage member on Lake Erie is the Hanover 
(formerly Silver Creek) shale,t which has been traced continuously? 
- into the Wiscoy shale* of the Genesee valley. The Chemung group 
commences with the Dunkirk black shale.* This extends from Van 
Buren Point, on Lake Erie, by way of Walnut creek ravine,* Ver- 
sailles, North Collins,t Boston, Colden and Pipe creek glen,® with 
constantly augmenting thickness, to Holland,® where it is over 160 
feet thick. Two characteristic (and unlike) septarium zones 
divide it into three members, throughout this distance, the upper of 
which three divisions was included by Luther? in his overlying 
Portland shales. Beyond Holland, past Hunter’s creek to the Java 
Village ravine,? and above Varysburg,® sandstone layers increase 
rapidly in number and thickness in the black shale. In the Genesee 
valley, on Wiscoy creek’® and elsewhere, these sandstones occupy 
much of the lower half of the Dunkirk and include the fossiliferous 
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layer termed Long Beards Riffs sandstone.1! East of the Genesee, 
above Dalton and Swains, the increase in sand is so rapid that on 
Slader creek near Canaseraga only two thin courses of black shale 
remain in the lower part of 150 feet of heavy arenaceous beds with 
full Chemung fauna that we propose to call the Canaseraga sand- 
stone. The massive character of the Canaseraga has led to its con- 
fusion?? with the Nunda at some points to the east, under the name 
Highpoint.?® It is believed that the Dunkirk-Canaseraga corresponds 
in horizon with the Dalmanella‘danbyt zone™ atthe bace 
of the Cayuta shale in the Ithaca region. 

Above the Dunkirk are the Gowanda beds? (Portland? pre- 
occupied), extending from Barcelona (formerly Portland Harbor) ,*® 
on Lake Erie, by the Walnut creek?” and Big Indian ravines to 
Gowanda (formerly Lodi)** and through the Cattaraugus creek 
gorges.1° The Gowanda makes the main mass of the hills of south- 
ern Erie? and Wyoming"! counties, curving southward through 
Pike?? and Higgins into the Genesee valley at Caneadea gorge.?* 
The limited fauna of Portage type which the Gowanda beds carry 
on Lake Erie** and at Forestville®> gradually acquires the brachiopod 
facies of the lower Chemung (Cayuta) shale which it has on 
Caneadea creek,** and these beds have been traced from this point 
through northern Allegany and Steuben counties, by way of Dalton, 
ona hata Bath,?® Savona*®’ and Bradford,** into the Cayuta™ of 
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N. Y. State Mus.’ Hdbk. 15, p. 94. 

“IN. Y. State Mus. Bul. $1,°p. 16 (part)o oN. Y. State: MiGs. gm ee 
51 Gpart). 

* Defined, N. Y. State itis! Bul. 52, p. 623. N. Y. State Mus. Hdbk. 19 
(Ist ed). 

(U.S, Geol. Survs'Folito 160; ‘p.' 10, fig. 6 (feld(edy p.7307"7 5). 

PUN Neyotate Mars. sBalls60; fie > 14)ip: 1028. 

pence: of N.. Y., 4th Dist. p.. 404, pl. Via. N. Y. State Massa: 
1028. 

SN aa State Mus. Bul. 60, p. 1025-26. N. Y. State Mus.. Hdbk 15, 
p. 107-1 

3 Ceol OLN SY... ath Dist! “p: 258 rand ple en I. 

* Ibid. p. 380, 488, pl. XT, section 2. 

~ Lbid. ps 473. : 

», Ibid. p. 467. Nees it ee 

* 4th Ann. Rep’t (1840), p. 402. N.Y; State’ Mus. Bukjrrs stage 
“ath Ann. Rep't, p..403-4.. U.S; Geol, Surv:, Bull at vp. Gorda ee 

“Geol. of N. Y., 4th Dist., p. 246-47. 16th Rep’t N. Y. State Geol: p. 20 
seq. N. Y. State Mus. Mem. 6. iN. Y. State Mus! Hdbki ts, pares: 

*'N. Y. State Mus. Bul. 60, p. 1026 and preceding footnote.. 

i ee of N. Y., 4th Dist., p. 250, 6th Rep’t N.Y. State .Geol@ dpe 
bose Ps 7, ‘ 

one vy. State Mitts, ils) ole pos 2 

sgt Bante Wer omrn<y vi 


REPORT OF THE DIRECTOR, 1922 151 


the Watkins quadrangle at Kendall. The Gowanda everywhere 
directly overlies the Dunkirk or its Canaseraga equivalent. From 
a maximum of over 500 feet on the Cattaraugus creek around 
Gowanda, the formation thins to scarcely half this amount on Lake 
Erie, while black shales (“‘Huron”)?° come to predominate. In 
this area it contains several recognizable horizons* that have not 
yet been satisfactorily followed east of the Cattaraugus. 

The Laona sandstone* succeeds the Gowanda beds. Rising from 
Lake Erie at Barcelona,* this passes west through Brocton*? and 
south of Lamberton to Laona,®? thence above Forestville** to Smith’s 
Mills Station and eastward,** curving south into the Cattaraugus 
valley east of Perrysburg to near Dayton, where its continuity is 
lost under drift. In the Cattaraugus gorges its identity is still some- 
what uncertain, but it reappears in Erie county, on the north, in the 
highest exposures on Rice’s Hill west of Boston. A similar sand- 
stone in apparently the same horizon has been quarried south of 
Arcade,** and northwest of Elton®® with probable intervening 
exposures north?® and south of Springville and northwest of 
Delavan. The Laona must occupy other hilltops in southern Erie” 
and Wyoming”! counties and is likely to correspond to some one of 
the sandstones in the upper part of the Caneadea section,?* and thus 
to beds near the base of the Wellsburg sandstone*®’ south of Elmira. 
As the Laona is usually petroliferous** to some degree it is doubtless 
an important oil-sand underground. 

For the beds between the Laona and Shumla sandstones*® the 
name Westfield shale may be used. Lithologically indistinguishable 
from the Gowanda beds, they contain like those, at the west, a per- 
sistent Portage cephalopod element in their fauna,*® yielding east- 
ward wholly to Chemung brachiopods. The thickness increases 
from about 120 feet on Lake Erie to 160 feet at Laona and perhaps 
200 feet near Perrysburg. East of the Cattaraugus these beds 
appear to maintain their identity as far as Elton,*® beyond which it 
is gradually merged in the Wellsburg member.** 


Onto Gis, 4theser bul, 0s. pesi40515. 

*N. Y. State Mus. Bul. 60, p. 1025-26, fig. 13, p. 1028. 

“2d Ann. Rep’t (1838), p. 46. 5th Ann. Rep’t (1841), p. 177. N. Y. 
State Mus. Bul. 60, p. 1026. 

*N..¥. S. Mus. Bul. 609; p. 1027. 

* Ibid. p. 1026-27. 

mS). S. Geol. Surv. Bul. 41, p. 52-55. 

* 4th Ann. Rep’t (1840), p. 412, 470. 

* Ibid. p. 166. Geol. of \N. Y., 4th Dist. p. 474. 

"U.S. Geol. Surv. Folio 160, D. 10, fig. 6 (field edy pif 300176)" 
. * sth Ann. Rep’t (1841), p. 177-78. Geol. of N. Y., 4th Dist., p. 497-08. 

*N. Y. State. Mus. Bul. 60, p. 1027. 
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The Shumla sandstone* is not clearly distinct from the overlying 
mass, of which it is the initial or basal member. It is, in fact, some- 
what erratic and discontinuous* as a sandstone. This rock is known 
from Lake Erie near the state line*? to west of Perrysburg, being 
seen at Westfield,*t south of Brocton and Lamberton, at Shumla,** 
thence around the hill slope to above Forestville*® and again around 
to northwest of Nashville, where it passes under drift except for a 
gutter outcrop west of Perrysburg. Its identity eastward is still in 
doubt ; it may well be some of the higher sandstones in the Caneadea 
section,”* comprised in the Wellsburg member.** The thickness of 
the Shumla on Chautauqua creek is taken at 22 feet but the limits are 
uncertain; on the Little Canadaway and at Shumla it is 40 feet and 
thence eastward maintains a good thickness to Perrysburg. 

The Shumla initiates over 400 feet of beds in no wise different 
from the Gowanda and the Westfield as they enter the State. These 
the “ Portage flags” of I. C. White,** here renamed the North- 
east shale, from the township in Erie county, Pennsylvania. The 
Northeast beds are fully exposed in Chautauqua creek gulf,** with 
thickness of about 415 feet, and on the Canadaway* (Arkwright 
Falls) above Shumla. Here they are nearly barren*® except for 
burrows, but eastward they assume a fossiliferous character with 
an easily recognized fauna best exhibited,.in the Pierce quarry west 
of Machias. The Machias fauna is already present in the road hill 
south of Persia turnout and at least as far west as south of Wango. 
It is fully developed in the railway cut at Cattaraugus. In all these 
localities it involves the Northeast beds from top downwards and 
the change is lithologic as well as faunal. Apparently the North- 
east (Machias) embraces those beds which on the Genesee river 
intervene between the heavy sandstones of Caneadea and the Cuba 
sandstone*”? and which become the main mass of the Wellsburg 
sandstone*? farther east. 

Next to the Dunkirk black shale the most important horizon 
marker in this area is the Cuba sandstone,*’ signifying a westward 
shift of the profuse Spirifer disjunctys TAuge oe 


“Compare Geol. of N. Y., 4th Dist., pl. VIb and p. 407. 

“Ibid. and N. Y. State Mus. Bul. 60, p. 1028. 

“sth Ann. Rep’t (1841), p. 177.. Geolsof Ni Yu ath Dist) p:' 407 Ne ye 
State Mus. Bul. p. 60, p. 1027. ; 

* Pa. 2d GS. Rept: Oa, 0. 110720, 3or2: 

“Geol. of N. Y., 4th Dist., p. 238, 248. 

© Tbid. p. 238. 

*“N. Y. State Mus. Bul. 69, p. 1028-20. 

“U.S. Geol. Surv, Bul, 41, p. 22, 63. N.Y. State Mus. Bul. 60, p. 968-60. 
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Cuba sandstone is easily traced up Ischua creek to near Machias,** 
where the name Ischua sandstone*® was early appropriated to it by 
Horsford, and so goes above the Machias-Northeast series. It 
extends down Great Valley creek by way of Devereux and Ellicott- 
ville®® into the north edge of the Salamanca quadrangle,** and on 
the hills above West Valley and north of East Otto to the vicinity of 
Maples, thence west by Jersey Hollow to the quarries at Cattaraugus, 
New Albion’? and Leon.*® Its position above the Machias 
fauna is well seen at Cattaraugus and Jersey Hollow. West of 
Leon it appears to fade into thin barren sandstones on the Canada- 
way and then to “ fine ” into shales. 
_ Eastward from Cuba, the Cuba horizon rises to over 1700 feet 
A. T. on the hill southwest of Belmont and evidently passes on east 
at such an elevation as to place it not lower than the conglomerates 
at top of the Wellsburg standstone.®** The Cuba sandstone marks 
the upper limit of Delthyris mesacostalis in New York 
state.t3 

In Pennsylvania the Girard shale** overlies the Northeast beds, 
for a thickness of 225 feet. On approaching the New York line, the 
upper portion of the Girard becomes increasingly fossiliferous from 
the top down, carrying specially Camarotoechia dupli- 
cata,°® and changing to a green sandy shale. On Chautauqua 
creek®® the normal Girard shale is still about 140 feet thick succeeded 
by about a hundred feet of the green fossiliferous shale, east of 
Volusia. On the Canadaway this Volusia shale is about 180 feet and 
the normal Girard if present can not exceed 40 feet. The Volusia 
shale evidently passes eastward above the Cuba and corresponds 
with the interval (zone 11)°’ between the Cuba and the “ quarry 
sandstones ” on the Olean area. Whether the soft shale®* beneath 
the Cuba at the east can be regarded as any remnant of the Girard 
shale remains to be seen. It is inferred that the Volusia must be 
either highest Wellsburg or else “ Catskill” in the Elmira region.*® 


“Geol. of N. Y., 4th Dist., p. 402. 

*® 4th Ann. Rep’t (1840), p. 466, 460. 

eri bidaip. 471; 

*N. Y. State Mus. Bul. 60, p. 960. 

“U.S. Geol. Surv. Folio 169, p. 10, fig. 6 (field ed. p. 39, 78). 

SN. Y. State Mus. Bul. 60, p. 992. U.S. Geol. Surv. Bul. 41, p. 28. 
* Pa. 2d G.S. Rep’t 04, p. 118, 300-1. 

y Paleor. N.Y. 4, p. 350; 8 (pt 2))' p. 102! 

* Geol. of N. Y., 4th Dist., p. 253. 

7 N. Y. State Mus. Bul. 52, p. 528. N. Y. State Bul. 60, p. 990, 992. 
* U.S. Geol. Surv. Bul. 41, p. 63, 64, 71. N. Y. State Mus. Bul. 60, p. 968. 
"U.S. Geol. Surv. Folio 160, p. 11, fig. 6 (field ed., p. 39, 82). 
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Near Cuba® and at Wellsville® this zone contains thin bands of red 
iron ore suggestive of its “‘ Catskill ” affinities.%? 

The highly fossiliferous “ Chemung” beds** of Erie county, 
Pennsylvania, there carrying Leiorhynchus newberryi,™ 
cross the southern half of Chautauqua county in a broad belt and 
with increasing thickness. They succeed the Volusia shale in the 
Chautauqua gulf section west of Mayville, and on Chautauqua 
lake they include some shales of a distinctly reddish or chocolate 
color. From the exceptional exposure in the shale-brick quarries at 
Dexterville®® (Jamestown) on the Chadakoin river the name 
Chadakoin beds is proposed for this division. These beds pass 
southward and eastward into the upper “ Chemung ” of the Warren 
folio®’ and Olean region,®* characterized by such chocolate shales. 
In the Elmira area® they must lie wholly above the true Chemung, 
in the “ Catskill,” there also distinctly chocolate®® rather than red. 
The “ quarry sandstone ”’’° has been recognized as the base of these 
beds westward as far as northwest of Little Valley toward New 
Albion, but much work remains to be done on these strata. 

This completes the list of elements assigned for investigation, but 
the problem impels some consideration of the superjacent terranes, 
once called Chemung, now assigned to the Bradford group.” 

The upper limit of the Chadakoin formation is presumably at 
base of the Panama conglomerate,” or of the equivalent LeBoeuf 
sandstone’? of Pennsylvania. Some uncertainty still prevails as to 
the true correlative of the Panama in the Warren and Olean sec- 
tions.7* The latest opinion’® seems to be that the Panama lies at or 
near the horizon of the Wolf Creek conglomerate™ which (or in its 


"U.S. Geol. Surv. Bul. 41, p. 67,69. N. Y. State MusBul. 60) piozoa- 

“Geol. of N.-Y., 4th, Dist., p. 486. U.S. Geol. Surv. Bull 41, .p298. 

* Compare Geol. of N. Y., 4th Dist., p. 280 et ante. 

© Pai2diG:s. Rept Oa) p. rr7-10: 

“Tbid. p. 208. 

“Geol Or iN) 5, 4th Dist:, p. 236, 250; A0d: 

* Tbids ps 2504201, 19404. 

UJ. S. Geol. Surv. Folio 172, 2S. AO. 

BN a State Mus. Bul. 60, p. BORE 990-03. u, S. Geol. die Bul. t, 
p. 

® TJ. S. Geol. Surv. Folio 169, p. Io (field ed., p. 82). 

®N. Y. State Mus. Bul. 60, ‘:p. 970, 990. 4 3 

“Pa. 2d G.S.Rep't Till: N.Y; State Mus; Hdbk..t04(2d, ed. )up 

® Geols-orN, Y., 4th Dist.) p. 200-014. 405. Pa.2ad Grostep es it, i pie 

Oa, 20) Aa: Rept Q4, p. 104-6, 112-13. 

* Ibid. and 'N. Y. State Mus. Bul. 60, p. 087. 

oe (reo Surya O1OeL72) pe Armen hy. State Mus. Hdbk. 19 (2d ed.), 
p. § 

WU. S: GBOLcD Urs, BU Ai 200, qua Nes State Musy..Bul.,00,/ pe o7m 
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absence the succeeding Cattaraugus red shales)‘” follows the 
“ Chemung ” (Chadakoin) in the Olean hills. If the Panama is the 
higher Salamanca‘® lentil, then some of the beds beneath it must be 
of Bradford age, but as Spirifer disjunctus and eight of 
its “Chemung ” associates continue’? above the Wolf Creek while 
a much larger number of “Chemung” species®® accompanies 
Spirifer disjunctus above the Panama-LeBoeuf base into 
the Venango group of Pennsylvania and this dominance of lower 
forms is still more marked across the Ohio line*! as the Venango 
merges in the (upper) Chagrin,®? the faunal evidence would not 
preclude such a reference. Time was lacking to review this ques- 
tion in the field. 

The bright red Cattaraugus beds™ of the Olean region are shown 
by continuity of the included Salamanca conglomerate‘® to fade into 
the Conewango beds** of the Warren folio, assuming more and more 
the full marine facies that characterizes them farther west in the 
“Venango group’ and Riceville shale* of Pennsylvania. The 
faunal and lithic expression of the Venango-Riceville is such that 
early workers*® looked upon this series also as undoubted Chemung, 
filled as it is to the very top by a Spirifer disjunctus 
fauna. Of even more typcial Chemung aspect is the equivalent 
upper Chagrin® of Ohio, whereas the lower Chagrin (Girard-Chada- 
koin) has subsided into nearly barren** beds of decided Portage 
facies, though it is likely that every bit of this Chagrin is later than 
the highest true Chemung of the Elmira region. 

Thus at many a stratigraphic level we find barren Catskill red beds 
at the east grading westward into fossiliferous olive or brown 
“ Chemung ” beds with a brachiopod fauna, augmenting as the silica 
gives way to lime,** then falling off rapidly as green shales increase 
and fading through a Leiorhynchus facies into barren “ Portage ”’ 
or pelecypod-cephalopod fauna and finally ‘“ Huron” black. shales. 


™N. Y. State Mus. Bul. 60, p. 971-78. 

CLO ec, 

™ Tbid. p. 993-04. 

pean Gee Rep i 4p. 110, 97;,etc, OhioiG:S. 4th ser., Bul. 155... 
AIS—-17,: bc: 

Ohio G. Saath ser.) Bul: 15, p. 463, etc: 

~ LDide- py, (ise. etc: 

S ees reOle OUry.. Olid, I'72,’ D. 4. 

“iar 20a. wep t-O4, ps OO. 

seal ny te atone ore 

* Did: oor aon lige waleot N.Y. 4) po.145, 240, 251. 'W."S. Geol. Surv. 
Bul. 41. p. 16-10: 

* Ohio tsi Ate Seer eb Iee po 160182. 

* Compare: Pal. of Ni Yau, p. 256-57. 
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Many interfingerings®® of these phases naturally occur, but on the 
whole these faunal and lithic zones shift progressively westward 
giving a westerly overlap. The “ Portake-Chemung-Catskill ” suc- 
cession is thus a homotaxial one, assuming different time values on 
every meridian and of steadily later date as to the lower and upper 
“Chemung” limits in going westward. The relations are best 
grasped by aid of the following diagram : 3 

It will be seen that this is merely carrying toward conclusion the 
concepts advanced years ago*®® by Dr John M. Clarke. 

The tracing of the beds is complicated by low and sometimes 
irregular anticlinals, whose unraveling will eventually be of import 
in locating supplies of oil and gas. 


"UL Si Geol.) Sur cBiule4t, ip 26537: 
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THE DISAPPEARANCE OF THE LAST GLACIAG 
SHEET FROM HASTERN NEW =) Gi 


BY JOHN H. COOK 


Some years ago, a survey of the surface geology of the Albany 
and Berne quadrangles was made by the writer for the State 
Museum. As the field work progressed it became evident that 
the region could not be interpreted in accordance with the gener- 
ally accepted theory of the “retreat” of the last continental ice 
sheet, namely: the gradual melting back of a fairly definite face 
of live ice. Small glacial channels across the southern slopes of 
drumlins first attracted attention ; later on, the clean, unmodified sur- 
face of the fluted and drumlinized area of the Helderberg plateau 
north of the Catskills? negatived the assumption that glacial lakes had 
ever existed on its northern slopes, held in by an ice barrier at 
the north, or that ponded waters from the Schoharie valley had 
ever found outlet across these slopes as such an ice front with- 
drew. In an early report of progress (unpublished) the sugges- 
tion was made that: following the late advance of the glacier 
during which the drumlins had been made, a mass of exception- 
ally clean ice (judging from the meager amount of recessional 
drift) had lain stagnant over the plateau and had melted off in 
place. 

As the history of the retreat of the Wisconsin ice sheet from 
eastern New York had never been worked out in detail the 
desirability of a wider knowledge of neighboring fields was 
strongly felt. Both Peet? and Woodworth? in their parallel sur- 
veys of the Hudson and Champlain valleys had, properly, sub- 
ordinated the problems of the recession of the ice to the main 
problem in hand and, though many important observations had 
been made concerning the relations of deposits to the remains 
of the glacier, the preconception of a withdrawing ice front was 
apparently never seriously questioned by either. Therefore, the 
necessity of establishing wider relations which might be expected 
to throw light on the supposedly stagnant ice field over the Hel- 
derberg was the original point of departure for the investigation, 
the results of which are given herewith. 


+ Of. Rach, J 4a4) Bul: Geol ssocym.r25270, (Ol 
* Peet, C. E. Jour. Geol., 12:415-69 and 617-60, 1004. 
*'Woodwarth, J. B. Ancient Water Levels. N. Y. State Mus. Bul. 84 
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As the inquiry was pushed into various critical regions the 
ice front became more and more fictitious and the evidence of 
wide areas of stagnant ice more and more convincing. Delay 
in the publication of scientific papers by the State of New York 
has afforded opportunity for testing the relative values of the 
two conceptions (the ice-front withdrawal and the stagnated 
glacier melting im sitw) as aids in the interpretation of topography, 
in many widely separated localities in eastern New York. The 
hypothesis of a general condition of stagnation during the abla- 
tion of the Wisconsin ice is, therefore, advanced with a corre- 
spondingly greater degree of confidence, in that a general con- 
dition demands for its explanation a general cause. 

Briefly stated, the hypothesis is this: 

That part of the glacier which had been pushed beyond the 
mountain barriers south of the St Lawrence river from the 
Adirondacks to Maine, became stagnant almost, if not quite, at 
its maximum extension and never regained its motion. 

This is recognized as an overstatement but the necessary 
qualifications are easily made and, for the moment, may be 
ignored. After allowance has been made for local “ streaming ”’ 
through the field of dead ice and for at least one possible thrust 
of live ice into it, (see page 168) it remains true that stagnant ice 
and the associated waters-of-melting played the principal roles 
in shaping the recessional drift. 

The high relief and the general topographic relations of the 
area covered by this part of the ice sheet offered more favorable 
conditions for early stagnation than the lake basins and smoother 
surfaces found further west. So that, if any general cause were 
to operate to deprive the whole glacier of a part of its pressure 
head, this part would be more likely to respond by stagnating 
than, for example, the Erie Lobe in Ohio and Indiana. That a 
general cause did so operate we know. At the climax of the ice 
burden, the lithosphere subsided under the glacier; the transfer 
of material in the zone of flow* was radially outward from under 


*The idea expressed by this term has been variously conceived. The 
use of a name by which to designate a condition of the deep-seated rocks, 
such as asthenosphere and the like, seems to imply the existence of a zone 
or layer beneath the rigid exterior, which is more or less sharply marked 

off from what is above and what is below. There is probably no such 
- demarkation; rather, the fact is to be understood as follows: On each 
radius of the earth there is a point or section where the balance between 
pressure and temperature is nearest to the critical relation where fusion 
occurs. If all these points or sections be thought of as constituting a 
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the overloaded region and this resulted in central depression with 
compensating peripheral elevation. (The latter, being distri- 
buted, was very moderate as compared with the former and may . 
be disregarded.) These complementary movements served to 
reduce the grade all round, and in so far as the glacier was 
dependant upon grade for its pressure head, they tended to stag- 
nate such portions of the peripheral ice as were situated where 
conditions were favorable for stagnation. As has been pointed 
out, the area south of the St Lawrence river from the Adirondacks 
eastward was so situated; and it appears probable, not only that 
the ice south of the mountains lost all motion as a consequence of 
the crustal movement, but also that that movement was suffi- 
ciently rapid to destroy the glacier over the St Lawrence valley 
by floating it in the sea, before the ice to the south had been melted 
oni" 

So much for theoretic considerations. 

The several stages of retreat of the lobes west of New York 
State, as for example the Erie Lobe already referred to, are 
marked by looped recessional moraines fronted by consistent glacial 
drainage features, sufficiently proving the withdrawal of live ice. 
When such a region is compared with eastern New York and 
New England the contrast is seen to be great. Here is no such 
readable topography: the direct evidence of long, almost con- 
tinuous, morainal ridges is absent. in addition, the drainage 
lines south of any assumed position of a retreating ice front, are 
found to be interrupted by the clear record of thick masses of 
stagnant ice. This is the case with what is probably the most 
important transverse belt of drift in the whole area, which has 
been identified and mapped as a recessional moraine, the Ogdens- 
burg-Culver’s Gap moraine of New Jersey. 


unit, it may be called a zone. Within this zone, slight alterations of pres- 
sure or temperature may result in a comparatively sudden fusion of the 
solids which become, in consequence, capable of motion until relief of 
pressure or a lowering of the temperature carries the balance back through 
the critical relation where solidification takes place and rigidity is restored. 

4a The basin of the Salmon river (Loon Lake, Chateaugay and Malone 
quadrangles) should furnish reliable data on this point. From 1800 feet 
down to 500 feet the plains and deltas built into the rotting ice edge afford 
material for tracing the successive steps in the lowering of the ice surface. 
Tf, as Professor Fairchild has supposed, (N. Y. State Mus. Bul. 209-210) 
the delta at 500 feet just north of Malone was built at sea level the glacier 
was already afloat. If on the other hand the sea did not rise to this level, 
the ice against which this plain was built must have had at least its lower 
part submerged, unless the maximum depression letting in the H'ochelagan 
sea was not synchronous with the presence of the ice, but later. 
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It is doubtful if there is an unequivocal frontal-recessional 
moraine which is at the same time an ice-built dump marking a 
halt in the retreat of a still moving ice sheet, through the whole 
length of the Hudson and Champlain valleys. The short sections 
west of the Palisades which have been identified as such by com- 
petent observers are the most difficult to explain. They are com- 
monly weak belts from one to three miles in length, incapable 
of correlation with each other, with a proglacial topography 
assumed to have been recently uncovered by the ice, and with 
the demands of the drainage. Where not open to a different 
interpretation, they appear to represent either localized stream- 
ing through the otherwise stagnant glacier, or the results of that 
type of motion in a large, isolated body of ice mentioned by 
Salisbury in the Glacial Geology of New Jersey (page 86). More- 
over there are several ways in which transverse belts of drift 
may be formed on the surface of glacial ice and such superglacial 
accumulations may have been let down upon the land from a 
stagnated mass without wholly destroying their character and 
continuity. Every transverse belt of till is not necessarily a 
frontal moraine. 

The term moraine as originally used indicated nothing more 
definite than the glacial origin of the drift as opposed to theories 
of “ waves of translation ” and so forth; it was used to define any 
recognizable accumulation of drift and should be so used today. 
However, the preconception of an ice wall retreating reluctantly 
under the influence of a warming climate was strong, and when 
the water-built forms were separated and given special designa- 
tions, whatever was left to fill out- the concept “ moraine” 
appears to have been tacitly accepted as something built by ice 
and water at the margin of the glacier, “the glacier” meaning 
the still moving body of ice thrusting southward under pressure 
from an indefinite distance behind it. And evidence of the pres- 
ence of ice during deposition appears to have been taken as proof 
of the edge of a still active glacier, even where the stagnant con- 
dition of the ice masses is quite clear. All the buried blocks 
which had given rise to kettle depressions were regarded as frag- 
ments broken from the face wall of the receding glacier and con- 
veniently inhumed, the drainage being diverted in time to prevent 


the obliteration of the pits by further sedimentation as the blocks 
melted. 
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All of this remains in the literature and hinders a better under- 
standing of the accumulations of both stratified and unassorted drift 
associated with the gradual lowering of the surface of an extensive 
area of dead ice. Salisbury in his volume on the Glacial Geology 
of New Jersey gives a comprehensive account of the topographic 
forms referable to such areas and, in the text describing local 
details, the general principles are illustrated from almost every 
section of the glaciated part of that State. Yet the character of 
the recession was evidently assumed by the author to have been 
normal, for he finds no insuperable difficulty in leaving much of 
the glacier behind as it receded and in having the remnants 
remain unmelted while an ice front halted from time to time to 
build recessional moraines among them. 

As tar.as I have been able to learn, M. L. Fuller@anaa a. 
Clapp, publishing simultaneously in the Journal of Geology in 
1904, were the first to interpret the evidence as indicating stag- 
nation of considerable extent. The former, investigating the 
area of Glacial Lake Neponset® writes: “* studies 
in Lake Neponset have led to the conclusion that the ice in that 
region, instead of retiring with a definite and somewhat regular 
front, had become absolutely stagnant before the history of the 
lake began... .;” and the Jatter, studying the (Charle.s.1yer 
Basin (Mass.)® concluded that: the evidence points to the 
decay of the ice im situ for many miles back from the ice front — 
the decaying glacier consisting of a mass of stagnant ice, overlain 
and buried by sheets of water and by extensive deposits of sand 
and gravel.” 

Woodworth’ noted, concerning the “morainic ridge” north 
of the city of Albany, that “the rise of the ridge to 360 feet or 
over, in close accordance with the level of the Schodack terrace, 
suggests that the remnant of the glacier in this district may have 
been sheeted over with flood-plains of gravel while the depres- 
sions were filled with the same material.” . 

Fairchild® writing of the conditions obtaining during the for- 
mation of the broad sand plains along the southwestern base of 
the Adirondacks, says: “the ultimate escape of the waters must 


*Ice-Retreat in Glacial Lake Neponset and in Southeastern Massachu- 
setts. Jour. Geol. xii, no. 3, p. 181 (April-May). 

* Relations of Gravel Deposits in the Northern Part of Glacial Lake 
Charles, Massachusetts. Jour. Geol. xii, no. 3, p. 198 (April-May). 

UN? Yooptate Wits, “Bulved p20: : 

*N. Y. State Mus. Bul. 160, p. 10. 
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have been to the south and over the belt of stagnant ice which 
lay in the Utica-Little Falls section of the [Mohawk] valley.” — 

Aside from these and a few other scattered references which 
might be quoted, the literature indicates how slight an impres- 
sion the evidence has made upon the ciassical assumption of a 
retreating wall of ice. 

Finally: if everything in New England and eastern New York 
which has been, rightly or wrongly, thought by some author to 
be an ice-front recessional moraine were mapped together with 
the recessional moraines of the Erie Lobe on any reasonable 
scale (say 20 miles to the inch), the comparison would still be a 
striking contrast. 

Lacking the direct evidence of recessional moraines, some 
indirect evidence ought to be furnished by an application of the 
ice-front hypothesis to interference with the normal land drain- 
age; there should be found: the records of ponded waters with 
lowering outlets at predictable points over cols or across land 
salients as the assumed ice front withdrew. In critical localities 
this hypothesis breaks down conspicuously, for example, in the 
following north-sloping hydrographic basins: Wallkill River, 
Shawangunk Creek, Rondout Creek, Moodna Kill, (Woodbury 
Creek branch) and Schoharie Creek. 

On the other hand the evidence of stagnant ice melting im siiu 
is widespread and abundant. Its expression is so varied that 
generalizations are difficult, while detailed descriptions would 
expand this paper far beyond the limits contemplated for it. The 
statements which follow should be accompanied by a running 
commentary on the published conclusions of others who have 
investigated the several fields mentioned, but this also is ren- 
dered impossible by space limitations. 

As has been long known, the Adirondack mountain mass 
appeared above the lowering surface of the ice sheet as an 
island. On the principle that the comparatively clean upper ice 
melted more rapidly than the basal ice which carried the bulk 
of the drift, the earlier stages of ablation tended to produce an 
irregular surface roughly corresponding to the upper limit of the 
portion which was heavily drift-laden. There appears to be little 
to suggest the action of meteoric waters, and the movement and 
redistribution of the drift as it was released from the frozen mat- 
rix was accomplished almost wholly by the waters-of-melting, 
the higher uncovered basal ice draining down onto the lower ice 
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and sheeting it over with deposits of more or less assorted sand 
‘and gravel (fig. 1).. Some of this buried ice persisted for a very 
long time, time being measured in terms of the establishment of 
unobstructed land drainage. Above about 2,000 feet the record 
is too obscure to decipher; most of the drift was left as sandy till 
and the deposits washed out over the surrounding ice fields were 
subsequently redistributed or destroyed by the disappearance of 
the underlying ice. At about the level of 2,000 feet, however, 
conditions locally permitted the building of waterlaid deposits 
on the land. Many of these have been preserved and, where not 
built out into open bodies of water, they show both by their external 
form and their internal structure that they were laid down along 
the margins of persistent 1ce masses, sometimes covering a thin 
margin and still retaining the slopes of contact, the kettle-hole 
record of buried blocks and the kames resulting from slump, Quite 
frequently the position of these highest plains is distant from any 
confining wall, in which cases they are either fragments of deposits 
originally more extensive or the filling of cavities in the ice. In 
the former case the deposit, flat-topped, is bounded by erosion slopes, 
in the latter by ice contacts or kames. 

At 1,800 feet the deposits of stratified drift laid on the ground 
(as indicated by the undisturbed stratification) become more 
numerous, and at about 1,600 feet begin to fall into a system of 
broad plains separated by wide spaces where the ice was not yet 
out. (See Loon Lake Quadrangle for good examples; north- 
western corner. ) 

The general northeast-southwest trend of the Adirondack main 
ridges served to deflect much of the southward drainage to the . 
west. Partly because of this deflection and partly because the 
surface of the glacier remained higher in the Hudson and Cham- 
plain valleys, the high level sand plains and kame-belts are developed 
much more extensively along the western and southwestern margins 
of the mountains than at the southeastern base. 

Until the glacier had so far wasted away as to uncover the 
divide between the Black River basin and southern drainage, and 
to establish partly free lacustrine conditions in that basin, the 
succession of falling levels is exceptionally complete. For the 
most part these levels are marked by discontinuous sand-plains - 
separated by areas of ice occupation in which the present streams 
follow consequent courses. The Post-Hochelagan uplift has 
warped the levels and much of the country is accessible with 
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difficulty, nevertheless the evidence is so abundant and clear that 
the general outline of the history can hardly be misinterpreted. 
The coarser drift which has been moved little if any from the 
position it held when the ice first became motionless is easily 
distinguished from the finer materials washed out from exposed 
basal drift to become superglacial; and, of the “ modified” drift 
accumulations, those which have been deposited on land are quite 
different both in internal structure and external form, from those 
which have collapsed from a former position on the ice. 

The “ Adirondack sands” were distributed widely over the 
encircling ice. At the lower levels (400 feet down) they some- 
times form a sharp contrast with the locally derived material. 
From the marked level northeast and east from Trenton Falls 
which Professor Fairchild has called the Herkimer Lake “the 
ultimate escape of the waters must have been to the south and 
over the belt of stagnant ice”? to Susquehanna drainage. There 
is reason to believe that the ice to the east in the Mohawk and 
Hudson basins had been thickened by a thrust of live ice, possibly 
into the stagnant glacier, by way of the Champlain portal (see 
page 108) thus barring the way to outlet in that direction. 

Where was the “ice front ” at this stage of the “ recession ”’? 

All the headwater streams of the Susquehanna system, from 
the Chenango river to the Schoharie basin follow rather high- 
walled well-opened valleys. All these valleys held long tongues 
of ice when forced drainage began to run through them and still 
held, as remnants of those fillings, considerable masses of dead 
ice after the last forced drainage was diverted (probably westward) 
beyond the northern divide. Such widespread stagnant ice, exist- 
ing contemporaneously, seems to the writer to demand a general 
condition of stagnation for its explanation. Though the deposits 
throughout this part of the plateau are principally concentrated 
in the valley bottoms, terraces having the form of kame-terraces 
appear here and there on the slopes and a few complexes of till 
and mostly unstratified gravels associatel with kettles indicating 
deposition over thin dead ice were found on the tops of the inter- 
stream ridges. 

That waters ponded by stagnant ice against the southwestern 
slopes of the Adirondacks, escaped somewhere into the Susque- 
hanna system while its headwater valleys were still filled with 
remnants of the glacier is reasonably certain; it is not so clear 
that we can judge by the land topography alone just where the 
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northern divide of that system was crossed, for the crossing may 
have been over ice. As has been noted above, there is reason to 
believe that the ice in the Mohawk valley had been overthickened 
and, if that was the case, it is possible that all the drainage from 
the north was deflected westward beyond Utica. We are con- 
cerned here with the origin and significance of the region of prob- 
able overthickening. 

This region is characterized everywhere by heavily drumlin- 
ized topography remarkably free from any subsequent accumu- 
lations of recessional drift. The drumlins and the associated 
flutings and'striae evidently mark the last movement of the gla- 
cial ice in this district which has left a record. If the movement 
be thought of as due to pressure transmitted from a great distance 
it may be said to have entered the Hudson and Mohawk valleys 
by way of the Champlain portal,® to have reached and climbed 
the Helderberg escarpment, crossed the dissected plateau to the 
lower slopes of the Catskills and there stopped. It is possible 
that some movement down the Hudson valley belongs to this 
episode and also some southeastward movement away from that 
valley but, if so, the effects of these late movements cannot be 
differentiated from those of the general advance of the glacier. 
But that there was more resistance offered to southward motion 
than can be accounted for by the land topography alone 
would seem to be obvious, for after spreading southwestward 
over most of the Schoharie basin, the principal line along which: 
the relief of pressure took place was westward, up the valley of 
the Mohawk, nearly to Utica. This would seem to indicate that 
the ice was not advancing into unoccupied territory. The high 
altitudes reached by this drumlin-forming ice over the Helder- 
berg (it climbed from the 300 foot level to over 2,000 feet) do 
not favor the idea that “drumlins are a product of the sliding 
movement of a thinning ice edge when under efficient thrustal 
motion of thick ice in the rear” advanced by Professor Fairchild. 


° The writer is of the opinion that the pressure head which moved the ice 
was not all derived from some limited area in the Labrador near the 
geographic center of the glaciated territory; atmospheric conditions are 
are not likely to be so selective in the distribution of precipitation. Every- 
where over the ice sheet and perhaps beyond it, snows accumulated from 
year to year and the ice was being thickened locally by greater average 
snowfall over some parts of the glacier than over others. An attempt to 
trace this Mohawk thrust back to what might be called its root was not 
successful; it may well represent the effects of a movement occasioned by 
overthickening of the ice in a region no further distant than the St 
Lawrence. 
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It is very doubtful if any such sliding motion of thin ice is 1n 
accord with the known physics of ice movement. In order to get 
the matter before the reader briefly and without entering upon 
a discussion involving physics and mathematics, it will be con- 
venient to picture the glacier as made up of two major layers, 
a thin basal layer carrying most of the drift and moving slowly 
and a much thicker layer of comparatively clean, upper ice mov- 
ing more rapidly. The acceleration of velocity due to increasing 
pressure is greater in the upper ice than in the basal layer. If 
the accelerations are increased by a thickening of the ice beyond 
a certain critical ratio the upper ice practically overrides the basal 
layer with its inclosed drift, and, forming beneath it a fluted sur- 
face bounded by streamline curves, it slowly squeezs the lower 
ice free from its burden and carries it forward, leaving the drift 
content pressed against the ground in elongated ridges. 

If this is the true explanation of drumlin fields, it follows that 
they were formed under thick ice; hence we have interpreted the 
barrier to drainage which unquestionably existed during the 
earlier stages of ablation in the Mohawk and upper Hudson val- 
leys, the Schoharie basin and over the plateau north of the Cat- 
skills, as due to the longer persistence of an overthickened portion 
of the glacier, which lay above and protected the drumlinized 
area from both erosion and sedimentation while the surrounding 
thinner ice was melting off. 

There is nothing to indicate whether this thrust of live ice was 
made before or after the general condition of stagnation of the 
glacier; if before, the thick ice became stagnant immediately 
after the drumlins were formed; if after, it was pushing into a 
body of dead ice of such extent that it “took up ” and dissipated 
the motion (mainly along a path of least resistance up the 
Mohawk valley). :Because the latter is a possibility it is allowed 
to stand as a qualification of the first statement of the hypothesis 
presented in this paper (see page 159). But in either case, the 
persistence of this mass with no subsequent modification by 
advancing ice of the land surface which it produced, is proof of 
stagnation over the area which it covered. 

Because the southeastern Adirondack drainage was blocked 
by this overthickened ice, the freeing of the upper Hudson River 
basin was not accomplished until a time somewhat later than the 
freeing of corresponding levels at the southwest base of the moun- 
tains as previously noted. The first important level of the 
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lowering ice surface in this basin is marked by sand-plains built 
over and against its thin edge by the Sacandaga river near North- 
ampton and by the high level kame-terraces west and southwest 
of Corinth (the latter mapped and described by Stoller).1° Both 
of these deposits are below the contour line of 1,000 feet. The 
southward outflow from the Sacandaga was not investigated. 
The waters of the Hudson coming from the Adirondacks car- 
ried considerable quantities of coarse detritus out over the ice at a 
level as much above the sagging kame belt above Corinth (elevations 
from 600 to 900 feet) as the thickness of the ice margin onto which 
it was built. Much of this coarser material was not moved far 
and remained for the river to rehandle and sort over as the body 
of the ice shrank, but the finer sands at this level and lower levels 
were carried to great distances and covered parts of the stagnant 
glacier so effectually that they were not floated by the rising 
waters of Lake Albany, and remained partly unmelted even after 
this body of water had disappeared. In addition to the basins of 
Round and Saratoga lakes there are other evidences of buried ice 
which outlasted Lake Albany in the same district. Both the 
Hoosick river and the Batten Kill built deltas over stagnant ice 
occupying the Hudson gorge. The gradual melting of the block 
covered by the former gave rise to those stream terraces behind 
it which are not represented by corresponding terrace levels else- 
where in the vicinity. The delta still covers the gorge and forces 
the Hudson westward onto the higher floor of the valley. The 
delta of the Batten Kill also forced the Hudson into what has 
been called the Coveville channel as long as the ice block which 
it had covered remained unmelted. The melting of the buried 
ice permitted the river to again take its course through the gorge 
-as in Preglacial time. (See Cohoes and Schuylerville quad- 
rangles.) The basin of Ballston lake has had no mysterious 
origin; together with the basins of Otsego lake and a few smaller 
bodies of water, it represents, east of the Adirondacks, the same 
kind of glacial ploughing exhibited west of that barrier by the 
basins of the Finger and associated lakes. It is not a graben and 
is not of Postglacial origin. It could not have escaped being 
filled with sand if crossed by a river engaged in cutting away 
the section of sand plain which formerly filled the Mohawk valley 


Glacial Geology of the Saratoga Quadrangle. N. Y. State Mus. Bul. 
183. 
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above Schenectady, unless it contained an unmelted remnant of the 
glacier. (See Schenectady quadrangle. ) 

The overthickened ice extended to the Catskills and, in the 
Hudson valley, probably some distance southward along their 
eastern base, though south of Cairo Roundtop no effort was made 
to trace it. An extensive area of drift, originally deposited over 
thin stagnant ice, north of Broome Center (Gilboa quadrangle) 
on the divide between Schoharie and Catskill Creek drainage, 
at an elevation of from 1,960 to 2,050 feet, appears to have been 
outside its influence, but otherwise the entire basin of the latter 
stream was covered by it. The deposits along the creek between 
Cairo and Leeds, first described by Davis'* as a dissected delta 
built in the Hudson estuary (Coxsackie quadrangle) are quite 
typical of the very insignificant accumulations of recessional drift 
found here and there over the drumlinized area and associated 
with the melting out of the last remnants of the ice which first 
molded and then stagnated above that area. 

Inasmuch as the field of stagnant ice surrounding the Adirondacks 
has not been traced further south at the higher levels, it will be con- 
venient at this point to begin at the New Jersey line and indicate 
the more important features connected with the shrinking of the 
motionless glacier on the west side of the Hudson valley from south 
to north. 

The Wallkill basin heads in New Jersey with a low point in the 
divide north of Augusta (Franklin Furnace quadrangle) where an 
area of till partly covered by stratified sands separates the head- 
waters of Papakating creek from those of the southward draining 
Paulin’s Kill at a present elevation of 500 feet. The divide is here 
uncut and has never been the outlet of a lake ponded in the basin. 
Yet until a retreating ice front had uncovered a lower outlet some 
thirty-six miles to the northeast, this must have been the site of an 
ever lengthening body of water under the hypothesis of the gradual 
melting back of a live glacier. It will be sufficient here to state that 
the Wallkill basin was practically obliterated by a filling of stagnant 
ice until superglacial streams had carved out drainage lines north 
of Goshen. The evidences of this stagnant mass are alike both north 
and south of the State line and have been described in detail by 
Salisbury in the Glacial Geology of New Jersey. We will return 
to a consideration of the drainage (page 172) after gathering up 
certain details of importance. 


"Proc. Boston Soc. Nat. Hist. v. xxv (1892) p. 318-35. 
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Shawangunk mountain (Port Jervis, Monticello and Ellenville 
quadrangles) appeared above the lowering ice surface and, in the 
northern part, began to receive sediments immediately. As the 
higher slopes were uncovered, stagnant ice occupied the lower lands 
on both sides of the ridge. The more abundant drainage from the 
plateau south of the Catskills appears to have wasted the valley filling 
to the west more rapidly, for a stage was reached where the surface 
of the ice covering the basin of the Shawangunk Kill drained west- 
ward through the gap at Otisville (Port Jervis quadrangle) onto the 
ice in the adjoining valley. This stage was short-lived for the 
gap was not wholly cleared of ice!? when the superglacial waters 
found outlet in another direction. The basin to the east (Shawan- 
gunk Kill) contains a very fine series of kame-terraces and pitted 
plains at falling levels eastward as the superglacial and marginal 
waters followed the lowering ice. On the west of the ridge the 
stagnant valley tongue held up the waters of the several streams 
draining the plateau, and ice-contact deltas mark the local levels 
of escape against and over it. A massive filling of a cavity in the 
ice chokes the valley between Summitville and Phillipsport (Fllen- 
ville quadrangle) at the divide between northern and southern 
drainage. In this valley the divide (at 540 feet) has been swept 
by glacial waters but only while stagnant ice lay both north and south 
OF it: 

The same general assemblage of features continues northward to 
the point where Esopus creek turns northward eight miles 
southwest of Kingston (Rosendale quadrangle). At this point 
an ice-contact, consisting of kames and broken ground, separates 
a pitted plain surrounded by contact slopes (elevation 380 feet), 
lying to the south, from the area of ice occupation now followed by 
the lower course of the Esopus.1* The level of this plain marks 
approximately the surface of a body of water sheeting over a field 
of dead ice in the Rondout valley. To the southwest are areas of 
ice Occupation and lacustrine clays deposited among separated and 


’ There is an error in the mapping at this point. The spot north of the 
railroad marked by depression contours is a bare rock knob, the end of a 
spur cut through by the railroad. There is, however, a small ice-block 
kettle across the road to the east, not shown on the map. The only land 
channel used by glacial waters follows the road around and north of the 
rock knob amproperly mapped. Right up to the narrow pass, kameterraces 
and flat-topped heaps of drift rise to elevations of as much as 30 feet above 
the level of the small channel. The evidence is here very compactly 
assembled and would repay more careful study than ] was able to give it. 

* This may represent the southern end of the thickened ice mentioned 
ape ih no attempt was made to correlate it with the area north of the 

atskills. 
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perhaps floating masses of ice. This water level did not reach to the 
divide at Summitville,— it was over 100 feet below it —; there is 
nothing to indicate an outlet along the only possible confining salient 
(the northern end of Shawangunk mountain one mile southwest of 
Rosendale) ; and the ice contact west of Stone Ridge does not mark 
the position of a front of live ice but an edge of motionless tce. 
There is no outlet for this “lake ”’ other than a long course over the 
surface of what was left of the glacier in the Hudson valley with 
escape through the Highland gorge or through one of the low passes 
east of the river, for there is no pass west of the gorge low enough 
to drain it.* 

If we carry the inquiry into the lower courses of Shawangunk 
Kill and the Wallkill river, we find that stratified clays were 
deposited here at about the same level and that there is no confine- 
ment for lake waters in the valley of the latter except a tongue of 
stagnant ice filling the Hudson valley north of the Highlands. This 
must have been more than 400 feet thick over the present river bed 
opposite Newburgh and must also have covered the slopes now 
drained by the Moodna Kill and its branches. Had the character 
of the recession of the glacier been by the gradual withdrawal of an 
ice front, the Wallkill could not have failed to turn eastward along 
such a front and to have joined the Hudson by way of the Otter Kill 
and Moodna Kill, between Cornwall Landing and Newburgh. Two 
miles southwest of Montgomery, in the extreme northwestern corner 
of the Schunemunk quadrangle, there is a low point in the eastern 
divide (of the Wallkill basin) at 360 feet, which has not been crossed 
by a stream and which is a few feet lower, according to hand-level 
measurements, than the plains immediately west and southwest 
which were built among remnant ice masses. And yet, the river 
continues northward for some twenty-five miles before it falls, by 
way of a course protected from clay-filling by persistent ice, into 
Rondout creek and so to the Hudson. 

In the northeastern corner of the Newburgh quadrangle there is a 
still lower point in the divide (about 350 feet) and an eastward 
leading channel crossing it. The channel begins about three miles 
east of Newpaltz and if it ever carried glacial drainage the stream 
must have soon run out on stagnant ice for its course can not be 
traced beyond Lloyd. 


“There is a possibility that this region was somewhat higher relatively 
to the lower Hudson when this ice-cumbered lake existed but probably 
not enough to make the other outlets to southern drainage available. 
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The same kind of argument applies to the lower body of water 
ponded by the Hudson valley ice tongue in the valley west of the 
upturned limestones, extending from the bend in Esopus creek at 
the ice contact southwest of Kingston, to Catskill creek at Leeds. 
An ice-front recession would have turned the Esopus into the Hud- 
son at Kingston, where today, what is left of this artifically beheaded 
stream hangs above the mouth of Rondout creek in a manner to 
tempt the engineer seeking waterpower. 

If stagnant ice filled the Hudson valley opposite Kingston at this 
stage there ought to be a fair chance of finding direct evidence of 
the fact. The delta sands of Kingston Point (Rhinebeck quad- 
rangle) rise to an elevation of 220 feet; they were built from south 
to north that is to say, up-river; overlie nearly 200 feet of clay; and 
appear to have direct relation with the Rondout valley. At Rosen- 
dale (Rosendale quadrangle) some eight miles to the southwest is 
a glacial sand plain rising to the same elevation and also apparently 
related to the Rondout valley. No sections were found to exhibit 
its structure. If these two deposits so close together were not made in 
the same water body the according levels are difficult to understand. 
Assuming that they are contemporaneous deposits, either they were 
originally separated by remnant ice in the lower Rondout valley or 
they were once continuous. If continuous, they have been separated 
by the removal of the intervening material by subsequent erosion. 
(No evidence of postglacial faulting was noted in the region). The 
ground between the 220 and 240 foot contours was searched for 
remnants of this supposedly continuous plain and below 220 feet for 
evidences of normal dissection or dissection complicated by the 
melting out of ice. Terrace levels of both clay and sand were found, 
some higher and some lower than the required level but nothing to 
indicate that the Rosendale Plains and the Kingston Point delta 
were once continuous. On the contrary the bare rock surfaces, 
especially north of the creek, give every indication of having been 
protected by a covering of ice from receiving sediment. The dis- 
section of the valley-filling from Rosendale to Rondout and Port 
IXwen was partly governed by the melting out of ice. It is very 
doubtful if even the sands at the latter place (at 140 feet) were 
built out into open water; while the occupation of the lower valley 
by ice, preventing the deposition of clays there while the Kingston 
Point deposit was building, renders it probable that this latter deposit 
was made while the Hudson valley proper still contained a con- 
siderable amount of ice. 
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It is very difficult to select a set of delta plains or terrace levels 
from Kingston to Troy which can be referred to an open body of 
water; Woodworth says:1° “It has proved well nigh impossible to 
find any systematic relation of the various water levels which are 
indicated in this portion of the valley, after making due allowance 
for such deposits as appear . . . to have been built in waters 
confined along the ice margin or held up on the rock terraces of the 
Hudson gorge by ice remaining in it.”’ This much is evident; all of 
the clays in the valley north of Rondout do not belong to a single 
waterbody which may be called Lake Albany; some of them were 
laid down in ponded water marginal to the ice tongue filling the 
main valley and parts of the smaller valleys tributary to it. For 
example there is a fragment of a sand delta one mile northwest of 
Catskill village (Catskill quadrangle) crossed by a section of the 
Old King’s road, which is but little more than 180 feet above tide; 
the clays at Leeds, south of the creek, attain an elevation of 190 feet 
and are more than two miles upstream. ‘There is much to suggest 
that Lake Albany was cumbered with ice, both floating and anchored 
in the gorge, that cobble-covered ice formed the bed of its outlet for 
many miles and that this protected ice in the lower valley existed con- 
temporaneously with the buried masses in the upper valley already 
mentioned, as long as this “lake ” endured. 

The eastern side of the Hudson valley calls for little description. 
Woodworth’s “ Newburgh stage ” deposits were built against stag- 
nant ice or on its thin edge overlying the rock terraces and repre- 
sent only the last terms of a series which begins high up among the 
hills of the eastern watershed near the Connecticut and Massachu- 
setts boundaries. ‘he accumulations marking the earlier and higher 
levels in this region have been described in part by F. B. Taylor 
(Journal of Geology vol. xi, 1903, pp 323-364) who attempted their 
correlation and the reconstruction of the ice borders along which 
they were laid down. If the general method used in the reconstruc- 
tion of these fragments of the recessional positions of the “ ice- 
front” is at all reliable, the great irregularity of the frontal line, 
the thinness of the ice occupying the valleys, the evidence of much 
persistent ice to the south of any assumed front and the absence of 
tracable lines of drainage beyond that front (erosion and sedimenta- 
tion) tending to obliterate the deposits of the preceding positions, 
furnish that combination of circumstances which the writer has used 


* Ancient Water Levels, etc. p. 191. 
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as a criterion of the absence of glacial movement. The same argu- 
ment applies to all the deposits examined in this area from the High- 
lands to the Hoosick river. Everywhere ts the evidence of stagnant 
ice melting im situ, and nowhere was the suggestion of a receding ice 
front rendered probable. 

Areas of dead ice do not seem to have been much noticed and in 
consequence comparatively little attention has been given to the 
evidences which they have left or the character of the deposits which 
aré associated with their ablation. The work of Salisbury, already 
referred to, contains a good general description of the phenomena 
in English. Of the German Geologists, Schneider?® has given an 
account of the melting off of such a mass in Hinterpommerania, and 
Gagel*? has described high level lake waters over the Masurian 
Plateau in East Prussia which could have been confined only behind 
the stagnant margin of the last ice sheet. The available literature 
does not appear to be voluminous and yet the subject is of sufficient 
importance to merit the attention of geologists working at the inter- 
pretation of the Pleistocene deposits, for the more general problems 
of the contemporaneous diastrophic movements depend for their 
solution largely upon the evidence furnished by warped and tilted 
water planes. And if open waters are not distinguished from areas 
partly occupied by stagnant ice, the value of the criteria will be 
greatly lessened. 


Conclusion and Summary 


In reviewing the literature in the light of the conclusions here set 
forth two points have impressed the writer as deserving of mention. 
The a priori assumptions of different investigators as to just what 
kind of effects can be produced by flowing water under varying 
circumstances of load, grade and volume differ greatly. Also the 
a priort assumptions made concerning the degree of plasticity 
exhibited by the marginal zone of an ice sheet in retreat grade from 
a conception of ice so rigid that only the major features of the land 
topography can affect its course, to a willingness to believe it capable 
of turning aside and thrusting long shoestring shaped tongues up 
side valleys. With regard to the stream action it need only be 
said that the laws governing the development of a new valley over a 


1° Bericht tiber die Aufnahme der Blatter Boissin und Bulgrin in Hinter- 
pomern. Jahrbuch der Kgl. preuss. geolog. Landesanstalt, xxvi (1905), 
9..¢705-105 

Die letzte, grosse Phase der diluvialen Vergletscherung Nord-deutsch- 
lands. Geologische Rundschau (Leipzig), Band vi, Heft 1 & 2, 1915, S. 
86-87. 
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consequent course determined by glaciation and sedimentation have 
been worked out by the physiographers with sufficient accuracy to 
enable one to distinguish normal effects from those produced by the 
combined action of a stream and a stream bed or banks which are 
liquifying. With regard to the ice, in lieu of opportunities for 
direct study, what it actually did at the terminal position is prob- 
ably the best obtainable guide to what it was capable of doing, and 
it does not seem likely that a few miles of recession would enable it 
to develop a flexibility which it did not possess at its maximum 
extension. Many of the protrusions from the general line of front 
which have been noted by investigators undoubtedly existed, but 
the idea that they represent minature lobes of active ice, rather than 
stagnant shreds, is merely a part of the general preconception that 
the receding and melting ice continued to move southward to the 
very last. 

It will be understood that in the .ablation of even a motionless 
glacier, a kind of recession can be made out; and that here and, there 
very striking proof of the former presence of abrupt distal margins 
may be found, like the contact mentioned above which turns Esopus 
creek northward. Like the valley-head deposits of the Finger Lakes 
region this contact descends northward some 150 feet in about one- 
half mile. There can be, then, no objection to the) usezon tie 
terms “ retreat’ and “ice front ” so long as the implication of glacial 
motion is avoided. Such a recession is complicated (1) by the per- 
sistence, mostly at low elevations, of masses of ice which have been 
covered by superglacial drift, and (2) by the early breaking up of 
parts of the ice field far back from its edge, by the hydrostatic pres- 
sure exerted by waters accumulated about elevations protruding 
above the thinning glacier. But for the most part, the ragged margin 
of the main body of the ice was melted off progressively from south 
to north. It would not seem, therefore, that the possible contempo- 
raneity of laminated clays as far separated as, for example the 
southern foothills of the Adirondacks (Little Falls quadrangle) and 
the northern end of Shawangunk mountain (noted above), would, 
of necessity, vitiate the value of the chronology worked out by 
Antevs'® on a basis of such clay laminae. 


* The Recession of the last Ice Sheet in New England. Amer. Geog. 
Soc. Research Series No. 11, New York City, 1922. 
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19 Merrill, F. J. H. Guide to the Study of the Geological Collections of tne 
New York State Museum. 164p. 119 pl. map. Nov. 1898. Out of print. 

21 Kemp, J. F. Geology of the Lake Placid Region. 24p. tpl. map Sept. 
1898. Free. 

34 Cumings, E. R. Lower Silurian System of Eastern Montgomery County; 
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Simpson, G. B. Preliminary Descriptions of New Genera of Paleozoic Rugose Corals. 
Loomis, F. B. Siluric Fungi from Western New York. 


180 NEW YORK STATE MUSEUM 


42 Ruedemann, Rudolf. Hudson River Beds near Albany and Their Taxo- 
nomic Equivalents. 11L6p; 2pl. map. Apr. TOOL. 5 25¢. 

45 Grabau, A. W. Geology and Paleontology of Niagara Falls and Vicinity. 
286p. il. 18pl. map. Apr. 1901. 65c; cloth, goc. 

48 Woodworth, J. B. Pleistocene Geology of Nassau County and Borough of 
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49 Ruedemann, Rudolf; Clarke, J. M. & Wood, Elvira. Paleontologic Papers 
2. 2AOp: 13pl. Dec. 1901. Out of print. 


Contents: Ruedemann, Rudolf. Trenton Conglomerate of Rysedorph Hill. 
Clarke, J. M. Limestones of Central and Western New York Interbedded with Bituminous 
Shales of the Marcellus Stage. 
Wood, aes Marcellus Limestones of Lancaster, Erie Co., N. Y. 
Clarke, J. M._ New Agelacrinites. 
Value of Amnigenia as an Indicator of Fresh-water Deposits during the Devonic of 
New York, Ireland and the Rhineland. 


52 Clarke, J. M. Report of the State Paleontologist I9g01. 280p. il. Iopl. 
map. tr tabs > \ulytOO2.. 40c. 

56 Merrill, F. J. H. Description of the State Geologic Map of 1901. 42p. 
2 maps, tab. Nov. 1902. Out of print. 

63 Clarke, J. M. & Luther, D. D. Stratigraphy of Canandaigua and Naples 
Quadrangles. 78p. map. June 1904. 25c. 

65 Clarke, J. M. Catalogue of Type Specimens of Paleozoic Fossils in the 
New York State Museum. 848p. May 1903. $1.20, cloth. 

69 Report of the State Paleontologist 1902. 464D. 52pl. 7 maps. Nov. 

1903. $1, cloth. 

77 Cushing, H. P. Geology of the Vicinity of Little Falls, Herkimer Co. 98p. 
il. 15pl.2 maps. Jan. 1905. 30c. 

80 Clarke, J. M. Report of the State Paleontologist 1903. 396p. 2g9pl. 
2 maps. Feb. 1905. 85¢c, cloth. 

81 Clarke, J. M. & Luther, D. D. Watkins and Elmira Quadrangles. 32p. 
map. Mar. 1905. 25c. . 

82 Geologic Map of the Tully Quadrangle. 4op. map. Apr. 1905. 20c. 

83 Woodworth, J. B. Pleistocene Geology of the Mooers Quadrangle. 62p. 
25pl. map. June 1905. 25C. 

84 —— Ancient Water Levels of the Champlain and Hudson Valleys. 206p. 
il. r1pl. 18 maps. July 1905. 45c. 

go Ruedemann, Rudolf. Cephalopoda of Beekmantown and Chazy Forma- 
tions of Champlain Basin. 224p. il. 38pl. May 1906. 75¢c, cloth. 

92 Grabau, A. W. Guide to the Geology and Paleontology of the Schoharie 
Region. 314p. il. 26pl. map. Apr. 1906. Out of print. 

95 Cushing, H. P. Geology of the Northern Adirondack Region. 188p. 15pl. 
3 maps. Sept. 1905. Out of print. 

96 Ogilvie, I. H. Geology of the Paradox Lake Quadrangle. 54p. il. 17pl. 
map. Dec. 1905. Out of print. 

99 Luther, D. D. Geology of the Buffalo Quadrangle. 32p. map. May 
1906. 20c. 

101 Geology of the Penn Yan-Hammondsport Quadrangles. 28p. map. 
July 1906. Out of print. 

106 Fairchild, H. L. Glacial Waters in the Erie Basin. 88p. 14pl. 9 maps. 
Feb. 1907. Out of print. 

107 Woodworth, J. B.; Hartnagel, C. A.; Whitlock, H. P.; Hudson, G. H.; 
Clarke, J. M.; White, David & Berkey, C. P. Geological Papers. 388p. 
54pl. map. May 1907. 900, cloth. 

Contents: Woodworth, J. B. Postglacial Faults of Eastern New York. 
Hartnagel, C. A. Stratigraphic Relations of the Oneida Conglomerate. 
—— Upper Siluric and Lower Devonic Formations of the Skunnemunk Mountain Region. 


Whitlock, H. P. Minerals from Lyon Mountain, Clinton Co. 

Hudson, G. H. On Some Pelmatozoa from the Chazy Limestone of New York. 

Clarke, I. M. Some New Devonic Fossils. 

An Interesting Style of Sand-filled Vein. 

—— Eurypterus Shales of the Shawangunk Mountains in Eastern New York. 

White, David. A Remarkable Fossil Tree Trunk from the Middle Devonic of New York. 
Bereky, C. P. Structural and Stratigraphic Features of the Basal Gneisses of the Highlands 


111 Fairchiid, H. L. Drumlins of New York. 60p. 28pl. 19 maps. July 
1907. Out of print. 
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114 Hartnagel, C. A. Geologic Map of the Rochester and Ontario Beach Quad- 
rangles. 36p. map. Aug. 1907. 20c. 

115 Cushing, H. P. Geology of the Long Lake Quadrangle. 88p. 2opl. 
map. Sept. 1907. 25c. 

118 Clarke, J. M. & Luther, D. D. Geologic Maps and Dascriptions of the 
Portage and Nunda Quadrangles including a map of Letchworth Park. 5o0p. 
16pl. 4 maps. Jan. 1908. 35¢. 

126 Miller, W. J. Geology of the Remsen Quadrangle. 54p. il. 11pl. map. 
Jan. 1909. 25¢c. 

127 Fairchild, H. L. Glacial Waters in Central New York. 64p. 27pl. 15 
maps. Mar. 1909. Out of print. 

128 Luther, D. D. Geology of the Geneva-Ovid Quadrangles. 44p. map. 
Apr. 1909. 20c. 

135 Miller, W. J. Geology of the Port Leyden Quadrangle, Lewis County, 
Nevweo2p- 1b Lipl. mapie-lans .FO10.7525¢. 

137 Luther, D. D. Geology of the Auburn-Genoa Quadrangles. 36p. map. 
Mar. rg10o.  20c. 

138 Kemp, J. F. & Ruedemann, Rudolf. Geology of the Elizabethtown and 
Port Henry Quadrangles. 176p. il. 20pl. 3 maps. Apr. 1910. Out of print. 

145 Cushing, H. P.; Fairchild, H. L.; Ruedemann, Rudolf & Smyth, C. H. 
Geology of the Thousand Islands Region. 194p. il. 62pl. 6 maps. Dec. 
EO1OLy 7 5C. 

146 Berkey, C. P. Geologic Features and Problems of the New York City 
(Catskill) Aqueduct. 286p. il. 38pl. maps. Feb. 1911. 75c; $1, cloth. 

148 Gordon, C. E. Geology of the Poughkeepsie Quadrangle. t122p. il. 26pl. 
map. Apr. I9II. 30c. 

152 Luther, D. D. Geology of the Honeoye Wayland Quadrangles. 3op. 
iat. Wet. LOrl.. .20c; 

153 Miller, William J. Geology of the Broadalbin Quadrangle, Fulton-Saratoga 
Counties, New York. 66p. il. 8pl. map. Dec. IgI1. 25c. 

154 Stoller, James H. Glacial Geology of the Schenectady Quadrangle. 44p. 
gpl. map. Dec. I9II. 20¢. 

159 Kemp, James F. The Mineral Springs of Saratoga. 8op. il. 3 pl. Apr. 
1912p ESC 

160 Fairchild, H. L. Glacial Waters in the Black and Mohawk Valleys. 48p. 
il. 8pl. 14 maps. May 1912. 500. 

162 Ruedemann, Rudolf. The Lower Siluric Shales of the Mohawk Valley. 
152p. il. r5pl. Aug. 1912. 35¢. 

168 Miller, William J. Geological History of New York State. 130p. 43pl. 
1o maps. Dec. 1913. Out of print. 

169 Cushing, H. P. & Ruedemann, Rudolf. Geology of Saratoga Springs and 
Vicinity. 178p. il. 2opl. map. Feb. IQI4. 40¢. 

170 Miller, William J. Geology of the North Creek Quadrangle. gop. il. r4pl 
Feb. 1914. 25¢. 

171 Hopkins, T. C. The Geology of the Syracuse Quadrangle. 8op. il. 2opl. 
map. July 1914. 25c. 

172 Luther, D. D. Geology of the Attica and Depew Quadrangles. 32p. map. 
Aug. I914. I5c. - 

182 Miller, William J. The Geology of the Lake Pleasant Quadrangle. 56p. 
il. topl. map. Feb. 1916. 25¢c. 

183 Stoller, James H. Glacial Geology of the Saratoga Quadrangle. 5op. il. 
t2pl. map. Mar. 1, 1916. 25¢c. 

185 Martin, James C. The Precambrian Rocks of the Canton Quadrangle. 
lizpeiezool map. May 1, 1916. © 30¢:. 

189 Ruedemann, Rudolf. Paleontologic Contributions from the New York 
State Museum. 225p. il. 36pl. Sept. 1916. 5oc. 

191 Cushing, H. P. Geology of the Vicinity of Ogdensburg. 64p. il. 6pl. map. 
Nov. 1916. 25¢c. 

192 Miller, William J. Geology of the Blue Mountain Quadrangle. 68p. il. 
iIpl. map. Dec. 1916. Out of print. 

193 —-— The Adirondack Mountains. 97p. il. 30pl. 2 maps. Jan. 1917. 35c. 

195 Fairchild, H. L. Postglacial Features of the Upper Hudson Valley. 22p. 
map. Mar. ISI QT 7aee 2 Sc: 
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209-210 Fairchild, H. L. Pleistocens Marin? Submergence of the Hudson, 
Champlain and St Lawrence Valleys. 75p. il. 25pl. maps. May-June 1918 
50c. 

211-212 Miller, W. J. Geology of the Lake Placid Quadrangle. tro4p. il. 23pl. 
map. July—Aug. 1918. 35c. 

213-214 —— Geology of the Schroon Lake Quadrangle. t1o2p. il. 14pl. map. 
Sept.— Oct. 1918. 35c. 

ie ore Stoller, J. H. Glacial Geology of the Cohoes Quadrangle. 49p. il. 
2pl. map. Nov.—Dec. I9I9. 25¢. 

217-218 Chadwick, George H. Paleozoic Rocks of the Canton Quadrangle. 
6op. il.12pl. map. Jan.—Feb. 1919. 35¢c. 

221-222 Clarke, John M. Organic Dependence and Disease. Their origin and 
significance 

225-226 Berkey, C. P. & Rice, Marion. Geology of the West Point Quad- 
rangle. 152p. 56pl. map. Sept.— Oct! fOLoNW7.se! 

229-230 Kemp, James F. Geology of the Mount Marcy Quadrangle. 86p.25pl. 

map. Jan._Feb. 1920. 75c. 

241-242 Hartnag 1, C. A. & Bishop, S$. C. The Mastodons, Mammoths and 
other Pleistocene Mammals of New York State. r1op. il. 25pl. Janua y- 
February 192I. 50c. 

245-246 Miller. W. J. Geology of the Luzerne Quadrangle. 66p. il. 11pl. 
map. May-June, 1921. 65c. 

Miller, W. J. Geology of the Lyon Mountain Quadrangle. Prepared. 

Crosby, W. O. Geology of Long Island. In preparation. 

Luther, D. D. Geology of the Phelps Quadrangle. In preparation. 

—— Geology of the Eden-Silver Creek Quadrangles. Prepared. 

—— Geology of the Brockport-Hamlin and Albion-Oak Orchard Quadrangles 
Prepared. 

—— Geology of the Medina-Ridgeway and Lockport-Olcott Quadrangles. 
Prepared. 

—— Geology of the Caledonia-Batavia Quadrangles. Prepared. 

Ruedemann, R. The Utica and Lorraine Formations of New York. Prepared. 

Cushing, H. P. Geology of the Gouverneur Quadrangle. Prepared. 

Kemp, James F. & Alling, H. L. Geology of the Ausable Quadrangle. Pre- 
pared. 

Smyth, C. H. jr & Buddington, A. F. Geology of the Lake Bonaparte Quad- 
rangle. Prepared. 

Miller, W. J. Geology of the Russell quadrangle. Prepared. 

—— Geology of the Gloversville Quadrangle. Prepared. 

Cook, J. H. Surface Geology of the Albany Berne Quadrangles. Prepared. 

Buddington, A. F. Geology of the Lowville Quadrangle. Prepared. 

—— Geology of the Lake Bonaparte Quadrangle. Prepared. 

Fairchild, H. L. Evolution of the Susquehanna River. Prepared. 

Holzwasser, F. Geology of the Newburgh Quadrangle. Prepared. 


Economic Geology. 3 Smock, J. C. Building Stone in the State of New York. 
154p. Mar. 1888. 30c. 

7 —— First Report on the Iron Mines and Iron Ore Districts in the State of 
New York. 78p. map. June 1889. 25c. 

10 Building Stone in New York. 2I0p. map. tab. Sept. 1890. 40c. 

rr Merrill, F. J. H. Salt and Gypsum Industries of New York. 94p. I2pl. 
2maps. 11 tab. Apr. 1893. 50c. 

12 Ries, Heinrich. Clay Industries of New York. 174p. il. Ipl. map. Mar. 


1895. 30c. 
15 Merrill, F. J. H. Mineral Resources of New York. 240p. 2 maps. Sept. 
1895. _[50c] 


17 Road Materials and Road Building in New York. 52p. 14pl. 2 maps. 
Oct T8077) BSC. 

30 Orton, Edward. Petroleum and Natural Gas in New York. 136p. il. 
3 maps. Nov.1899._ 15c. 

35 Ries, Heinrich. Clays of New York; Their Properties and Uses. 456p. 
14opl. map. June 1900. Out of print. 

Lime and Cement Industries of New York; Eckel, E. C. peDceay on 

the Cement Industry. 332p. rorpl. 2 maps. Dec. I90I. 85c, cloth. 
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6x1 Dickinson, H. T. Quarries of Bluestone and Other Sandstones in New 
York. 114p. 18pl.2 maps. Mar. 1903. 35c. 

85 Rafter, G. W. Hydrology of New York State. go2p. il. 44pl. 5 maps. 
May 1905. $1.50, cloth. 

93 Newland, D. H. Mining and Quarry Industry of New York. 78p. July 
1905. Out of print. 

too McCourt, W. E. Fire Tests of Some New York Building Stones. 4op. 
26pl. Feb. 1906. 15c. 

102 Newland, D. H. Mining and Quarry Industry of New York 1905. 162p. 
June 1906. Out of print. 

112 Mining and Quarry Industry of New York 1906. 82p. July 1907. 
Out of print. 

119 & Kemp, J. F. Geology of the Adirondack Magnetic Iron Ores with a 
Report on the Mineville-Port Henry Mine Group. 184p. r4pl. 8 maps. 
Apr. 1908. 35c. 

120 Newland, D. H. Mining and Quarry Industry of New York 1907. 82p. 
July 1908. 15¢. 

123 & Hartnagel, C. A. Iron Ores of the Clinton Formation in New York 
State. 76p. il. 14pl. 3 maps. Nov. 1998. 25c. 

132 Newland, D. H. Mining and Quarry Industry of New York I908. 98p. 
July 1909. I65c. 


142 Mining and Quarry Industry of New York for 1909. 98p. Aug. I9gIO. 
I5c. 

143 Gypsum Deposits of New York. 94p. 20pl. 4 maps. Oct. 1910. 35c. 

151 —— Mining and Quarry Industry of New York 1910. 82p. JunelIgII. I5c. 

161 —— Mining and Quarry Industry of New York 1g1tt. 114p. July 1912. 20c. 

166 Mining and Quarry Industry of New York 1912. 1I14p. Aug. 1913. 
20¢. 

174 Mining and Quarry Industry of New York 1913. I11p. Dec. 1914. 
20¢. 

178 —— Mining and Quarry Industry of New York 1914. 88p. Nov. 1915. I5c. 

181 The Quarry Materials of New York. 212p. 34pl. Jan. 1916. 400. 

190 —— Mining and Quarry Industry of New York 1915. 92p. Oct. 1916. 15¢c. 


—— Mining and Quarry Industry of New York (see Mus. Bul. 196). 

199 Alling, Harold L. The Adirondack Graphite Deposits. 15o0p. il. July 1, 
IOI 72" 30c 

201 Smyth, C. H. jr. Genesis of the Zinc Ores of the Edwards District, St 
Lawrence County, N. Y. 32p. 12pl. Sept. 1, 1917. 20¢. 

203-204 Colony, R. J. High Grade Silica Materials for Glass, Refractories 
and Abrasives. 31p.il. Nov.—Dec. 1917. I5c. 

223-224 Newland, D.H. The Mineral Resources of the State of New York. 
315p. il. 3 maps. July-August 1919. 5oc. 

249-250 Colony, R. J. The Magnetite Iron Depcsits of Southeastern New 
York 161p. 15pl. il. Sept —Oct. 1921. $1.10. 

Mineralogy. 4 Nason, F. L. Some New York Minerals and Their Localities. 
22p. Ipl. Aug. 1888. Free. 

58 Whitlock, H. P. Guide to the Mineralogic Collections of the New York 
State Museum. r5op. il. 39pl. m1 models. Sept. 1902. 4oc. 

New York Mineral Localities. rrop. Oct. 1903. 20¢. 

Contributions from the Mineralogic Laboratory. 38p. 7pl. Dec. 
1905. Out of print. 

Zoology. 1 Marshall, W. B. Preliminary List of New York Unionidae. 2o0p 
Mar. 1892. Free. 

9 —— Beaks of Unionidae Inhabiting the Vicinity of Albany, N. Y. 3op. tpl. 
Aug. 1890. Free. 

29 ee G. S$. jr. Preliminary List of New York Mammals. 124p. Oct. 
1899. I5c. 

33 Farr, M.S. Check List of New York Birds. 224p. Apr. 1900. 25c. 

38 Miller, G. S. jr. Key to the Land Mammals of Northeastern North America. 

"S*1T06p.y | OCC 10Gtu cn tse, 

40 Simpson, G. B. Anatomy and Physiology of Polygyra albolabris and Limax 
maximus and Embryology of Limax maximus. 82p. 28pl. Oct. Ig01. 25¢. 

43 Kellogg, J. L. Clam and Scallop Industries of New York. 36p. 2pl. map. 
Apr. 1901. Free. 
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51 Eckel, E. C. & Paulmier, F. C. Catalogue of Reptiles and Batrachians of New 


York. 64p. il. rpl. Apr. 1902. Out of print. 


Eckel, E. C. Serpents of Northeastern United States. 
Paulmier, F.C. Lizards, Tortoises and Batrachians of New York. 


60 Bean, T. H. Catalogue of the Fishes of New York. 784p. Feb. 1903. $1, 
cloth. 

71 Kellogg, J. L. Feeding Habits and Growth of Venus mercenaria. 30p 4pl 
Sept. 1903. Free. 

88 Letson, Elizabeth J. Check List of the Mollusca of New York. 116p. May 
1905. 20¢. 

91 Paulmier, F. C. Higher Crustacea of New York City. 78p. il. June 1905. 
20€. 

130 Shufeldt, R. W. Osteology of Birds. 382p. il. 26pl. May 1909. Soc. 

Bishop, 8. C. The Nursery-Web Spiders of New York State. In press. 


Entomology. 5 Lintner, J. A. White Grub of the May Beetle. 34p.il. Nov 
1888. Free. 

6 —— Cut-worms. 38p.il. Nov. 1888. Free. 

13 San José Scale and Some Destructive Insects of New York State. 54p. 
7pl. Apr. 1895. 15¢c. 

20 Felt, E. P. Elm Leaf Beetle in New York State. 46p. il. 5pl. June 1898. 
Free. 


See 57. 

23 14th Report of the State Entomologist 1898. 15o0p. il. gpl. Dec. 1898 
20¢. 

24 —— Memorial of the Life and Entomologic Work of J. A. Lintner Ph.D. 


State Entomologist 1874-98; Index to Entomologist’s Reports I-13. 316p. 
Tpl. “Oct: 1899: 35¢: 
Supplement to 14th report of the State Entomologist. 


26 —— Collection, Preservation and Distribution of New York Insects. 36p. 
il. Apr. 1899. Out of print. 


27 Shade Tree Pests in New York State. 26p.il. 5pl. May 1899. Out of 
print. 

31 15th Report of the State Entomologist 1899. 128p. June 1900. 15c. 

36 —— 16th Report of the State Entomologist 1900. 118p. 16pl. Mar. 
I90I. 25¢. 


Catalogue of Some of the More Important Injurious and Beneficial 
Insects of New York State. 54p.il. Sept. 1900. Free. 

46 Scale Insects of Importance and a List of the Species in New York State. 
g4p. il. r5pl. June 1901. 25c. 

47 Needham, J. G. & Betten, Cornelius. Aquatic Insects in the Adirondacks. 
234p. il. 36pl. Sept. 1901. 45¢c. 

53 Felt, E. P. 17th Report of the State Entomologist 1901. 232p. il. 6pl. Aug. 
1902. Out of print. 

Elm Leaf Beetle in New York State. 46p. il. 8pl. Aug. 1902. Out of 

print. 


This : a revision of Bulletin 20 containing the more essential facts observed since that was 
prepared. 


57 


59 —— Grapevine Root Worm. 4op. 6pl. Dec. 1902. I5c. 
See 72. 

64 18th Report of the State Entomologist 1902. r1op. 6pl. May 1903. 
20¢. 


68 Needham, J. G. & others. Aquatic Insects in New York. 322p. 52pl. Aug. 
1903. 80c, cloth. 
72 Felt, E. P. Grapevine Root Worm. 58p. 13pl. Nov. 1903. 20c. 


This is a revision of Bulletin 59 containing the more essential facts observed since that was 


prepared. 

74 & Joutel, L. H. Monograph of the Genus Saperda. 88p. 14pl. June 
1904. Out of print. 

76 Felt, E. P. roth Report of the State’ Entomologist 1903. 1150p. 4pl. 1904. 

5c. 
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79 Felt, E. P. Mosquitoes or Culicidae of New York. 164p. il. 57pl. tab. Oct. 
1904. Out of print. 

86 Needham, J. G. & others. May Flies and Midges of New York. 352p. 
il. 37pl. June 1905. 80c, cloth. 

97 Felt, E. P. 20th Report of the State Entomologist 1904. 246p. il. rgpl. 
Nov. 1905. Out of print. 


103 —-— Gipsy and Brown Tail Moths. 44p. 1opl. July 1906. Out of print. 

104 —— 21st Report of the State Entomologist 1905. 1144p. ropl. Aug. 1906. 
oe Tussock Moth and Elm Leaf Beetle. 34p. 8pl. Mar. 1907. Out of 
Bf 22d Report of the State Entomologist 1906. 1152p. 3pl. June 1907. 
Aon 23d Report of the State Entomologist 1907. 542p. il. gapl. Oct. 


1908. 765c. . 
Control of Household Insects. 48p. il. May 1909. Out of print. 


129 

134 24th Report of the State Entomologist 1908. 208p. il. 17pl. Sept. 
1909. 35. 

136 Control of Flies and Other Household Insects. 56p. il. Feb. rgro. 15c. 


This is a revision of Bulletin 129 containing the more essential facts observed since that was 
prepared. 
141 Felt, E. P. 25th Report of the State Entomologist 1909. 178p. il. 22pl. 
July 1910. 35c. 


147 —— 26th Report of the State Entomologist 1910. 182p. il. 35pl. Mar. 
LOTT les 5c. 

155 —— 27th Report of the State Entomologist 1911. 198p. il. 27pl. Jan. 1912. 
40¢. 

156 Elm Leaf Beetle and White-Marked Tussock Moth. 35p. 8pl. Jan. 


IQI2. 20c. 


165 28th Report of the State Entomologist 1912. 266p. 14pl. July 19r3. 
40c. 

175 —— 29th Report of the State Entomologist 1913. 258p. 16pl. April 1915 
45¢. 

180 30th Report of the State Entomologist 1914. 336p. il. I9pl. Jan. 
I9I6. 50c. 

186 —— 31st Report of the State Entomologist 1915. 215p. il. 18pl. June 1, 
1916. 35¢. 

194 —— Household and Camp Insects. 84p. il. Feb. I, 1917. 15¢c. 

198 32d Report of the State Entomologist 1916. 276p. il. 8pl. June 1, 
I917. 40C. 

200 Key to American Insect Galls. 310p. il. t6pl. August 1917. Out of 
print. 


202 33d Report of the State Entomologist 1917. 240p. il. 12pl. 35c. 
231-232—34th Report of the State Entomologist for 1918. 288p. il. 2opl. 
247-248 — 35th Report of the State Entomologist for 1921. I29p. il. July— 


August 1921. 40c. 
Betten, Cornelius. Report on the Aquatic Insects of New York. Prepared. 


Botany. 2 Peck, C. H. Contributions to the Botany of the State of New York 
72p. 2pl. May 1887. 20c. 


8 Boleti of the United States. 98p. Sept. 1889. Out of print. 
25 Report of the State Botanist 1898. 76p. 5pl. Oct. 1899. Out of print. 
200; 

28 Plants of North Elba. 206p. map. June 1899. 20c. 

54 Report of the State Botanist 1901. 58p. 7pl. Nov. 1902. 40c. 

67 —— Report of the State Botanist 1902. 196p. 5pl. May 1903. 50c. 

75 Report of the State Botanist 1903. 7op. 4pl. 1904. 40Cc. 

94 —— Report of the State Botanist 1904. 6op. 1opl. July 1905. 40c. 
105 —— Report of the State Botanist 1905. 108p. 12pl. Aug. 1906. 50c. 
116 —— Report of the State Botanist 1906. 120p. 6pl. July 1907. 35c. 
122 Report of the State Botanist 1907. 178p. 5pl. Aug. 1908. 40c. 
131 Report of the State Botanist 1908. 202p. 4pl. July 1909. 4oc. 


139 Report of the State Botanist 1909. 116p. Iopl. May 1910. 45c. 
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150 Peck, C. H. Report of the State Botanist 1910. 1oop. 5pl. May IgiI. 3oc. 


157 Report of the State Botanist 1911. 140p. 9pl. Mar. 1912. 35¢c. 
167 —— Report of the State Botanist 1912. 138p.4pl. Sept. 1913. 30c. 
176 Report of the State Botanist 1913. 78p.17pl. June 1915. 20c. 
179 —— Report of the State Botanist 1914. 108p. 1 pl. Dec. 1915. 20c. 


188 House, H. D. Report of the State Botanist 1915. 118p. il. 4pl. Aug. 1, 
1916. 30c. 


197 —— Report of the State Botanist 1916. 122p. I1pl. May I, 1917. 30¢. 
205-206 —— Report of the State Botanist 1917. 169p. 23pl. Jan.—Feb. 1918. 
50¢. 


——— ——Report of the State Botanist for 1918 published in the annual 
report of the Director for 1918 (Mus. Bul. 219-220). 

233-234——-Report of the State Botanist for 1919. 73p. Ipl. May-June 1920. 

243-244——-Report of the State Botanist for 1921. 98p. April-March 1g2t. 

—— Annotated List of Plants of New York State. Part 1. In press. 


Archeology. 16 Beauchamp, W. M. Aboriginal Chipped Stone Implements of 
New York. 86p. 23pl. Oct. 1897. Out of print. 

18 —— Polished Stone Articles Used by the New York Aborigines. 104p. 35pl. 
Nov. 1897. 25c. 


22 Earthenware of the New York Aborigines. 78p. 33pl. Oct. 1898. 25¢c. 

32 —— Aboriginal Occupation of New York. 190p. 16pl. 2 maps. Mar. 1900. 
30¢. 

41 Wampum and Shell Articles Used by New York Indians. 166p. 28pl. 


Mar. 1901. Out of print. 


50 —— Horn and Bone Implements of the New York Indians. 112p. 43pl. Mar. 
1902. Out of print. 

55 —— Metallic Implements of the New York Indians. 94p. 38pl. June 1902. 
Out of print. 

73 —— Metallic Ornaments of the New York Indians. 122p. 37pl. Dec. 1903. 
Out of print. 

78. History jof the New York Iroquois. 340p. 17pl. map. Feb. 1905 


Out of print. 
87 Perch Lake Mounds. 84p. 12pl. Apr. 1905. 20c. 
89 —— Aboriginal Use of Wood in New York. rgop. 35pl. June 1905. Out of 


print. 
108 Aboriginal Place Names of New York. 336p. May 1907. Out of 
print. 
113 Civil, Religious and Mourning Councils and Ceremonies of Adoption. 


118p. 7pl. June 1907. 25c. 

117 Parker, A. C. An Erie Indian Village and Burial Site. ro2p. 38pl. Dec. 
1907. 30C. 

125 Converse, H. M. & Parker, A. C. Iroquois Myths and Legends. 196p. 
il) LiplDec. 1908: 450¢, 

144 Parker, A.C. Iroquois Uses of Maize and Other Food Plants. 12op. il. 31pl. 
Nov. 1910. Out of print. 

163 —— The Code of Handsome Lake. 144p. 23pl. Nov. 1912. 25¢. 

184—— The Constitution of the Five Nations. 158p. 8pl. April1I,1916. 30c. 

235-236——- The Archeologic History of the State of New York. Parts 
470p. 142pl. July-August 1920. 

237-238 The Archeologic History of the State of New York. Part 2 272p. 
pl. Sept.-Oct. 1920. $1.75 for parts 1 -& 2. 


Miscellaneous. 62 Merrill, F. J. H. Directory of Natural History Museums 
in United States and Canada. 236p. Apr. 1903. 30c. 

66 Ellis, Mary. Index to Publications of the New York State Natural History 
Sane and New York State Museum 1837-1902. 418p. June 1903. 75c, 
clot 

New York State Defense Council Bulletin No. 1. Report on the Pyrite and 
Pyrrhotite Veins in Jefferson and St Lawrence Counties, New York, by A. F. 
Buddington. p.4o, il. Nov. 1917. Free. 

New York State Defense Council Bulletin No. 2. The Zinc-Pyrite Deposits of 
the Edwards District, New York, by David H. Newland. p.72, il. Nov. 1917. 
Out of print. 
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Museum memoirs 1889-date. 4to. 

1 Beecher, C. E. & Clarke, J. M. Development of Some Silurian Brachiopoda. 
96p. 8pl. Oct. 1889. $1. 

2 Hall, James & Clarke, J. M. Paleozoic Reticulate Sponges. 350p. il. 7opl. 
1898. $2, cloth. 

3 Clarke, J. M. The Oriskany Fauna of Becraft Mountain, Columbia Co., N. Y. 
I28p. gpl. Oct. 1900. 80c. 

4 Peck, C. H. N. Y. Edible Fungi, 1895-99. 106p. 25pl. Nov. 1900. 75¢. 

es cee re eae and illustrations of fungi reported in the goth, 51st and sad 

5 Clarke, J. M. & Ruedemann, Rudolf. Guelph Formation and Fauna of New 
York State. 196p. 21Ipl. July 1993. $1.50, cloth. 

6 ng M. Naples Fauna in Western New York. 268p. 26pl. map. 1904. 

2, cloth, 

7 Ruedemann, Rudolf. Graptolites of New York. Pt 1 Graptolites of the 
Lower Beds. 350p. 17pl. Feb. 1995. $1.50, cloth. 

8 Felt, E. P. Insects Affecting Park and Woodland Trees. v. 1. 46op. il. 48pl. 
Feb. 1906. $2.50, cloth; v. 2. 548p. il. 22pl. Feb. 1907. $2, cloth. $4 for 
the two volumes. 

9 Clarke, J. M. Early Devonic of New York and Eastern North America. 
Pt 1. 366p. il. 7opl. 5 maps. Mar. 1908. $2.50, cloth; Pt 2. 25opl. il, 36p. 
4 maps. Sept. 1909. $2, cloth. 

to Eastman, C. R. The Devonic Fishes of the New York Formations. 236p. 
I5spl. 1907. $1.25, cloth. 

11 Ruedemann, Rudolf. Graptolites of New York. Pt 2 Graptolites of the 
Higher Beds. 584p. il. 31pl. 2 tab. Apr. 1908. $2.50, cloth. 

12 Eaton, E. H. Birds of New York. ' v. 1. Sorp. il. 42pl. Apr. rgro. v. 2, 
719p. il. 64pl. July 1914. 2d edition. $6 for the two volumes plus post- 
age. Weight 15 pounds. Sold in sets only. 

13 ee H. P. Calcites of New York. trgop. il. 27pl. Oct. igiv. $1, 
cloth. 

14 Clarke, J. M. & Ruedemann, Rudolf. The Euryperida of New York. v. I 
Text. 440p. il. v. 2. Plates. 188p. 88pl. Dec. 1912. $4, cloth. 

15 House, Homer D. Wild Flowers of New York. v.1. 185p. 143pl. il; v. 2. 
177p. 121pl. il. 1918. Reprint now im press. 264 colored plates in portfolio 
$2.50 + postage (mailing weight 5 pounds). 

Goldring, W. Monograph of the Devonian Crinoids of New York. Jn press. 

Pilsbry, H. L. Monograph of the Land and Fresh Water Mollusca of the State 
of New York. In preparation. 


Natural History of New York. 30v.il. pl. maps. 4to. Albany 1842-94. 


DIVISION I ZOOLOGY. De Kay, James E. Zoology of New York; or, The 
New York Fauna; comprising detailed descriptions of all the animals hitherto 
observed within the State of New York with brief notices of those occasionally 
found near its borders, and accompanied by appropriate illustrations. 5v. 
il. pl. maps. sq. 4to. Albany 1842-44. Out of print. 

Historical introduction to the series by Gov. W. H. Seward. 178p. 


v. ptr Mammalia. 131 + 46p. 33pl. 1842. 
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v. 4 Plates to accompany v. 3. Reptiles and Anphibia. 23pl. Fishes 7gpl. 

1842. 

300 copies with hand-colored plates. 
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ISLE-AU-HAUT, MAINE, AND ITS LAKE 


A NOTICE OF SOME OF THEIR NOTEWORTHY NATURAL 
FEATURES 


Isle-au-Haut is an island far out in East Penobscot Bay, Maine, 
one of the larger among scores of islands on this coast which are 
but the tatters of the original shore lands, broken bits of the bones 
of Maine left on the field after the long battle between sea and land 
and glacial ice. Isle-au-Haut was discovered and named by Cham- 
plain in 1604, although Champlain knew his own language better 
than to call the island by its present designation. To him it was Isle 
Haute. Today the name is the survivor of various transmogrifica- 
tions which have come about through contact with the English who 
have ever had a genius for disjointing the significance of French 
place names. For generations of English settlement it was the Isle 
of Holt, the Great Isle of Holt, associated in the early records of 
the State of Maine with the Little Isle of Holt, now known as Kim- 
ball Island, close upon the northwest shoulder of Isle-au-Haut. 

The island has a greatest length of 11.4 miles and a greatest width 
of 5 miles and its northern end is surrounded by the lesser islands 
of the archipelago to which it belongs. As a small continental island 
it shows general features of structure and physiography common to 
its neighbors and the mainland, but there are certain details of 
special interest which have been created by its insulation and its 
individual history. 

GEOLOGY 


The island has a basic rock structure and surface confor- 
mation which are in essential harmony with those of other 
islands and of the adjoining continent. Its greatest length, north- 
east-southeast, is determined by the direction of the folded crys- 
talline rocks which makes its axis, Mt. Champlain, whose highest 
summit at the north attains an elevation of 500 feet. This fold or 
complex of folds is an index to the direction of all the other more or 
less concealed and involved folds which constitute the rock founda- 
tion of the island. These rocks are for the most part heavily horn- 
blendic gneisses and schists with plenty of diabase intrusions and 
frequent granite injections. The folds are pre-appalachian and are 
a part of the fundamental directive series of folds on which the true 
Appalachian folds of the paleozoic rocks have adjusted themselves. 
Just where this series is to be fitted into the subdivisions generally 
recognized as composing the Pre-cambrian is uncertain, but the rocks 


[3] 
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are obviously of a later term, as among these are stratified quartzites 
still retaining the cross-bedding of the original beach-sand composing 
them. The island rocks have been thoroughly glaciated and ice 
scratches are to be seen from the shore line to the summit of the 
hills, wherever the composition of the rocks has enabled them to 
hold against the weathering. This is not often as most of the 
rocks yield easily to decomposition and it is chiefly on the diabase 
dikes and hard hornblendic schists that such scratches are retained. 
The level of the island above the sea has changed in comparatively 
late times. The “Thoroughfare” which separates Isle-au-Haut 
from Kimball Island at the northwest, is at full tide open to craft 
of slight draft, but at low water it is completely choked by broad 
mussel banks. An extension of these banks has been found well 
inland along the filled rock trough at the north, lying at a depth that 
indicates considerable elevation above the present sea line. Evi- 
dences of such slight upward movements are to be seen in the gen- 
erally rounded contour of the rock shores at the east and west. At 
the south the steeper cliffs, many of which are conspicuous, seem to 
owe their origin less*to any change in the elevation of the land than 
to the attacks from the open Atlantic against a rock wall weakened 
by cross folds and joints. 

The ice sheet and its consequent debris are doubtless responsible 
for much obstructed drainage which has produced swampy areas 
over the uplands, and to that agency we must ascribe the apparent 
overdeepening or scouring of the rock valley at the east, in which 
arises the extraordinary lake which it is the purpose of this publica- 
tion to describe ;— Turner’s Lake; the name stands for one of the 
oldest families on the island, and to those who are wont to resort to 
the place on summer days it is still reminiscent of the times when 
the self-reliant islanders, depending upon the resources of the fishing, 
leaned-less..heavily than today, upon. contacts with the. world outside, 
It-is-not quite.certain. tothe. writer whether. this lake lies in a fault 
valley parallel with the crystalline rock folds, or As, a cleaned-out syn- 
clinal or a glacial trough. .Its shore is: bounded by low rock outcrops, 
but they are not sufficiently different in inclination or composition to 
determine. this point.. However, the following are the salient intro- 
ductory descriptive features of this little lacustrine basin: It is 1.2 
miles long, 1/10 mile wide, straight, and almost due north and 
south; its north end is 700 yards from the Atlantic Ocean at the 
east, the boundary between lake and sea being a rock ledge 20 to 
40 feet high; at the south it is 150 yards from the sea into which 
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it discharges by a narrow and choked outlet running through a 
constricted rock channel into a mass of beach boulders and gravels 
thrown up by the sea, and at low tide the fresh water discharge is 
practically subterranean, as it passes through the beach boulders 
and its outflow can be seen to best advantage from the sea itself. 
The sea, however, has not been observed to rise high enough to cover 
the beach boulders and find its way inward through the basin of the 
lake itself. The greatest depth of the lake is about 40 feet below 
sea level. Its greatest actual depth is 56 feet; its average elevation 
above the sea is 10 feet; its only known inlet is a little stream from 
the west flowing out of swampland of the Mt. Champlain ledge. 
The lake has no tide, periodic rise and flow, and as the visible inflow 
is much less than the visible outflow, it would seem necessary to infer 
that it is fed by ground water springs at the bottom. 

The biological survey of this lake and the gathering of the material 
on which the following biological and chemical notes are based were 
carried out by Sherman C. Bishop and Noah T. Clarke of the State 
Museum during the month of September, 1922. The appreciative 
interest of Mrs. Mary Clark Thompson has made the work possible. 


CHEMISTRY OF THE LAKE WATERS 


The water of Turners Lake is notable to the eye for its amberine 
tints and to the touch for its obvious and velvety softness. There 
follow herewith analyses of these waters based upon samples taken 
with all reasonable care from the surface and from the bottom. The 
analyses have been made by Herbert Ant, Chemist to the Division 
of Saratoga Springs, New York State Conservation Commission, 
whose experience in water analyses has been very extensive. 
Mr. Ant also has given his construction of the actual combinations 
of the solids in the water. 

Dr. Frank Wigglesworth Clarke of the United States Geological 
Survey, whose repute as a geochemist is of the highest rank, has at 
my request expressed his judgment upon possible combinations in 
the water. Finally, Barnard S. Bronson, Professor of Chemistry at 
the New York State College for Teachers, has contributed a very 


notable expression as to this matter. 
Joun M. CLARKE 
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SURFACE WATER 


SARATOGA SPRINGS, N. Y., Nov. 14, 1922 
The following are the results of the mineral analyses of the last © 


sample of water which you sent to me. 


There has been a slight 


delay in giving you the results, owing to the fact that I was on my 


vacation : 


Parts Per Million 


Jons and Radicles 


Theoretical Combinations 


SIO} sibicaty whe Ae 2420.) Siktoar 3800 AG Ae 2.20 
Gl iehloninevsnid). thi 27.27 Sodium chloride ):)yiet 44.90 
Catcaletunay suhag. Gite 4.00 Calcium carbonate .... 10.00 
Mg magnesium ...... 2.53 Magnesium carbonate.. Si77 
Na jsodiui 37). chee 17.69 Iron and aluminum ox- 
Kiypotassium)s oes 4.01 ides oval ye eee 21.00 
Pe,O, plus Al,O, «iron Potassium plus organic 

and aluminum oxides 21.00 nastier (owiehe! eee 24.04 
CO, carbonate radicle. 12.24 
Opgamio matter ait. yeh 20.03 Total: solids 2.127; 110.97 


You will note that the water is quite similar to the next sample, 
with the exception of the organic matter, potash and iron content. 
The iron is considerably higher in this sample than in the other, 
while there is a great reduction in the amount of potash and 
organic matter which would tend to verify my arguments on the 
first sample —that the potash is in combination with the organic 
matter with the water. It would seem that the iron content of this 
water is derived from some sort of iron secreting bacteria. The 
sample of water received had a decidedly fishy odor. There was an 
entire absence of the putrid odor that accompanied the other sample. 

Yours very truly, 
HERBERT ANT, 
Chemist 


Bottom WATER 


SARATOGA SPA, Oct. 9, 1922 
The following are results of the analysis of the sample of water 
received by me on October 2, 1922. The results are given in Parts 
per Million and as ions and radicles. I have endeavored to give a 
theoretical combination of the ions; but this is somewhat difficult on 
account of the very high organic content. 


‘JO]JNO pseMmo} Suryoo, ‘ayxr~ JO pus YINOS 


‘Jo]INO 9Yy} Jesu dye] s,sjUINy, 


“OPH Ysiy 
2Aoge pue je vos OY} OJUT SMOY pue SJolIIeq Jopjnog sy} Ysno1y} sawod JoyeM IY J, ‘ayxe] FY} JO puso yNos oy} je JoPNO oy], 
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Ions and Radicles 
SIO) “Silicate ccs ss 


Theoretical Combinations 


A ACCA sc eee aU alc sito) 4.40 
Cl chica cis.s:'5 2. 24.00 Sodium chloride ...... 39.45 
as i in) ae 15.52 Calcium carbonate .... 10.35 
pap ate) oh a Vea 11.20 Magnesium carbonate. 11.12 
Career. sine 5 4.14 Iron and aluminum ox- 
Mg magnesium ...... 2.92 Rae ANAS ARE a! ae 5.20 
CeO icaebonate.../:c/ ics. 13.41 Potassium combined 
FeO-AlO iron’ and with organic matter.. 83.79 
URRU ELLAND oa ay a)e ciel x fs 5.20 — SS 
Organic matter .. 1+... 72.59 
153.38 


In making the theoretical combinations I found that there is not 
enough mineral matter with which to combine the potassium, so that 
it must be associated with the organic matter. 

The water has a very disagreeable odor, an intense brown color 
and a heavy sediment. I have never encountered a water anywhere 
similar to this one and J am wondering if the peculiarity is not due 
to an unclean jug in which cider or some such liquid had been kept. 
(see p.) 

Very truly yours, 
HERBERT ANT, 
Chemist. 


DEPARTMENT OF THE INTERIOR, UNITED STATES GEOLOGICAL 
SuRVEY, WASHINGTON, NOVEMBER 23, 1922 


DIVISION OF CHEMICAL AND PHYSICAL RESEARCHES 


The two water analyses which you sent me are not easy to inter- 
pret, for I do not know how the samples were collected and shipped, 
nor how the analyses were made and calculated. The sodium and 
chlorine are doubtless of oceanic origin, in part if not wholly cyclic, 
that is, brought down in rain over the drainage basin of the lake. 
The other constituents, except the organic matter, came from the 
feldspars and ferromagnesian minerals of the granite. The apparent 
excess of potassium may be held in equilibrium with silica, although 
the balance between the two is not very close. How much of the 
trouble is due to analytical errors, which are never wholly avoidable, 
I will not attempt to say. I doubt, however, that any organic salt 
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of potassium is present, but it is possible that some of the needed 
silica, itself collodial, may have been retained by the collodial organic 
matter. That might account for the discrepancy. | 

F. W. CLARKE. 


New YorK STATE COLLEGE FoR TEACHERS 
ALBANY, June 14, 1923 

The correct interpretation of the analyses of water submitted is 
very difficult if not impossible. 

Time has not been available for the consideration of this problem 
in all its phases. Accepting the analyses as given it would seem to 
me that other theoretical combinations than those presented would 
be more consistent. 

In both analyses I should assume that the potassium is held in 
theoretical combination with the silica and the alumina. In the 
analysis of the surface water therefore the theoretical combinations 
might be: 


Ki sSi Qe Sieh. bigs Vek Bee MieNesaaaeG 5.64 
Ki, ALO ?® boaoduwiedaryo ied DRad Dis eae 2.75 
Nahin iow iuen. wilh 226 ventas ae Gave aera 44.94 
CaGOedytoi git lane eb iew auc Wales eae te 10.00 
MeO Oe Nee i ae an eee 8.77 
AL Og tesOuiis. via Celene eae 19.49 


Op cartes cubes oiiitci) Pou On Re cepa 20.03 


The iron and the aluminum could very well be held in solution in 
the form of colloidal hydrates. This water would be alkaline but 
with an uncalculated Py, value. 

Similar theoretical combinations might be made from the report 
of the bottom water. The hydrogen ion concentrations however dif- 
fer inexplicably. Determination of the Pq values might have helped 
considerably in formulating a consistent hypothesis. 

Combinations, such as those given, relieve the necessity of imagin- 
ing so great an amount of the potassium in combination with the 
organic matter. This hypothesis to me seems doubtful. 


KGSIOS Haak oo Ae ae 11.28 
KoA tye eee ee i As a ree 4.74 
BeOpo)d 6 Dele See. Re Wr ee 2.60 
KO eee Ue, Oe ee are 3.90 


‘punoisa10F oy} UL sajqqad Jo sseUur dy} YSno1y} UMOP IU0D S1oJVM DYyPT VT, “yORoq vos 9} Je JING 
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Other combinations as given, except that the potassium in com- 
bination with organic matter will be correspondingly decreased. 
BaRNARD S. BRONSON. 


At the south end of the lake flocks of herring gulls from outside 
are, on summer days, ever cavorting in. the soft waters, in their 
enjoyment of a fresh-water bath. It seems reasonable to suppose 
that some part of the potassium in the water may be due to their 
presence. Fe G. 


THE BIOLOGY OF TURNER’S LAKE 
SHERMAN C. BisHopP 

This narrow strip of water lies in a spoon of the island like an 
amber bar in a setting of green, gold and white. The cedars, maples 
and birches, banked steeply at the water’s edge, thinning somewhat, 
climb to the summit of the ridges that lie to the west and form 
the backbone of the island. Eastward a lower ridge follows the 
line of the lake and carries the road which traverses the woods 
at the north to Head Harbor at the southeast. At the south, the rocky 
barrier that pockets the slow waters beats back an encroaching alder 
swamp following the short outlet up from the sea; northward a gen- 
tle gravel slope, once cleared, brings to seed a crop of lusty weeds. 

Halfway down the west side, the rivulet Bull brook creeps in 
after a noisy journey over a rough bed, from its source in the 
sphagnum bogs on the axial ridge. The outlet leaves the southeast 
end in a tangle of undergrowth and stranded, rotting logs grown 
over with moss and ferns. 

The narrow trough filled by the lake seems to be a continuation 
of the swampy valley lying to the north which is held back at a higher 
line by the gravel slope which separates them. The lake itself has a 
length of only a little less than a mile and a quarter and an extreme 
width of about two hundred and twenty yards. At the north end 
where surface wash from the slope above has built up a sandy bottom, 
the water is shallow but south of this, in the mid-line of the lake, 
the depth regularly increases for five hundred yards to the maximum 
of fifty-six feet. South of this point for a thousand yards, the 
water gradually shallows marking a gentle rise of bottom leading 
to a rocky cross-ridge whose highest point is some twenty feet 
below the surface. The position of this drowned ridge is marked 
by a vertical white cedar log which rears a broken trunk a foot or 
two above the surface. The depth again increases to forty-eight feet 
midway between the tree and the boat landing at the south end of the 
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lake. The surface of the lake is only a few feet above tide; its bot- 
tom fully forty feet below. 

Along the west shore in stretches of comparatively shallow water 
and near the outlet, bedrock reaches the surface; at these places and 
along both banks where the waves have cut away the turf, the rocks 
are sometimes pitted as if by action of some strong solvent. The 
water itself is amber except in the shallows because rich in organic 
materials derived both from the sphagnum bogs that feed the inlet 
and from decaying vegetation. Huge cedar trunks that dwarf the 
living trees of the shores sprawl over the bottom, their skeleton arms 
hairy with trailing filaments of algae and blotched by livid green of 
sponges. 

In its organic life the lake is perhaps more notable for its lack of 
many common plants and animals than for the presence of unusual 
forms. No cat-tails are there to hide the floating nest of the grebe 
and invite the marsh wren, nor duckweed greening the surface in the 
quiet coves; no waving ribbons of eelgrass nor rough-stemmed 
stoneworts or pondweeds common to muddy bottoms. In the shallow 
areas near either end of the pond the waterlilies float their broad 
fans or, caught by the breeze, roll them in glistening cylinders. Here 
too the floatingheart dangles its spur-like roots and rides at anchor. 
No pickerel weed blues the shores with its stiff pikes or arrowhead 
brandishing broad blades, but in their places a few burweeds and 
sedges, loosestrife and woolgrass. The leathery mantle of Nostoc 
blankets the sandy bottom at the north, punctured here and there by 
some stiff stemmed rush; and in scattered patches the pipewort 
spreads its myriad-pointed stars. 

In summer and autumn the birds of the lake are largely borrowed 
from the sea. Herring gulls gather almost daily in the south shal- 
lows to cleanse themselves of the sea-rime in the soft waters; they 
drop urchins on the rocks and leave the shells of crabs to bleach in 
the crevices; or a sea dick varies his diet by a cruise over the shal- 
lows; ospreys visit the pond but leave the small prey to the king- 
fishers. . 

No turtles were found in the lake nor were they reported by those | 
who fished its waters; frogs are infrequent, for only three were seen 
and those near the swamp from which they may have come. Even the 
fish are few in kinds though our nets and traps yielded a proper 
quota. Eels abound but they are mostly small, and numerous 
sticklebacks found our traps in twenty feet of water; these and the 
smelt and the introduced salmon were all that were taken. 
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The bottom rubbish near the shore, usually so prolific of life is 
here almost barren; only a few snails, small and thin of shell, and 
caddisworms tumbling their cases over the stones that hid the may- 
fly nymphs. Leeches abound and are easily collected if one wades 
barefooted. On the surface water beetles (gyrinids) and water- 
striders occur sparingly. The open water offers the richest catch 
if the net is of fine mesh. Myriads of minute crustaceans (Entomos- 
traca) of several species, and water mites are present, the latter the 
most conspicuous organisms of the lake at a depth of thirty feet. 
These small mites, seemingly so ill adapted to aquatic life in spite of 
their specialized swimming devices, are surprisingly abundant, every 
haul of the net bringing them in by hundreds. 

Insects that pass the larval stage in water are strongly represented 
in the air above the lake by the mosquitoes ; but these may well have 
bred in the swamps nearby rather than in the lake itself; for larvae 
were absent in the water that half-filled a stranded boat; neither were 
larval exuviae to be found in the shore litter washed up in narrow 
windrows at the north end. If indeed mosquitoes do not breed in 
the lake, perhaps a clue to their control may be found in the analysis 
of the water. Tandem-flying dragon flies appeared from time to time 
and others flying single, dipping their tails between the lily pads and 
hawking the open swarms of Plecia that passed in sluggish, weaving 
flight over the water. 

The white cedar trunk which tops the buried ridge in the lake is a 
watermark of considerable note for it was standing up to the wind 
and above the waves when the earliest settlers came to the island 
It still serves as a convenient mark for hunters who wish to prove 
the merits of their rifles. Anchored by its root it stands almost erect 
in 4 fathoms of water. Whence this great tree came is a problem for 
some ingenious brain. That it long antedates the present forest condi- 
tions is obvious, for there are no such great cedars left on the island. 

There seem to be no currents in the lake that could have transported 
' it erect from the shore, nor are there movements of ice in this little 
lake which would be at all competent to float and drop this heavy 
load into its present attitude. For some hundreds of years, no doubt, 
it has resisted the decomposition by the water whose singular chemi- 
cal ingredients may have helped in its preservation. This arbor vitae 
tree stands forth as one of the many mysterious things that enter into 
the make-up of this unusual body of water. Long dead, the old stub 
each year greens into life with an alien verdure of freshwater sponge 
worn as a belt about four feet below the surface. The sponge itself 
is worthy of record for imbedded in its tissues and crawling about 
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over the surface are the micro-caddisfly larvae which clothe them- 
selves in mantles of silk and the delicate crystal spicules borrowed 
from the host. 

The dominant trees of the shores are the white and yellow birches, 
maples (Acer spicatum), and the arbor vitae; but scattered among 
them are balsam and spruce, poplar and mountain ash, with thickets 
of alders in the wet spots. Near the outlet and along the southwest 
bank, the withe-rod (Viburnum cassinoides) grows and with it the 
mountain holly (Nemopanthus mucronata.) 

The plants and animals named in the lists that follow are the com- 
mon obvious forms present in the lake and along its shores found 
during September, 1922. ‘Collections made at other seasons of the 
year would doubtless augment the various lists, particularly that of 
aquatic insects. Enough evidence was collected however to show 
that the character of the water inhibits the growth of many organisms 
and that further study might throw some light on problems of soil 
and water preference. 

Considerable time was spent in taking soundings to determine the 
topography of the lake bottom; the results are shown on the accom- 
panying sketch map. Samples of water for analysis were taken 
with great care at the surface and at a depth of about fifty feet; the 
latter sample by means of a weighted container from which the 
stopper was removed and replaced by lines manipulated at the surface. 

We are greatly indebted to the various specialists who have identi- 
fied the materials collected and whose names accompany the lists; 
and to Mr. and Mrs. Ulysses S. Grant for many courtesies and much 
information concerning the island and its lake. 


PLANTS 


Determined by Dr. Homer D. Houser, N. Y. State Botanist; reviewed and 
checked by NatHANieEL T. Kipper whose acquaintance with the flora of 
Isle-au-Haut is intimate. 

The majority of the plants listed below are aquatics or, in some 
cases, plants growing as aquatics that are ordinarily found in drier 
situations. No attempt was made to collect the species of the border- 
ing woods. 

Sparganium americanum Nutt. Bur-reed. This species and the 
next were found only in scattered patches in shallow water at the 
south end of the lake and infrequently along the west shore. It is 
rather common in low grounds from Nova Scotia and Ontario to 
Iowa, Oklahoma and South Carolina. 


Sketch map of Turner’s Lake showing the soundings in feet. The direction of the lake is nearly due north-south. 
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Spargamum mimmum Fries. This bur-reed has been recorded in 
cold, shallow waters from Labrador to Alaska, Oregon and New 
Jersey. Seven or eight species of bur-reed are known to occur in 
northeastern North America. 

Potamogeton epihydrus Raf. Pondweed. Only a few single 
plants found at the north end of the lake, all with submerged leaves. 
Of the thirty or more species and subspecies of Potamogeton 
recorded from the northeastern United States, only one seems to 
have become established in the lake. Moore* found seven species 
growing in greater or less abundance in Cayuga Lake, New York, 
and Baker * investigating the conditions in Oneida Lake, New York, — 
reported ten. 

In ponds and streams, Newfoundland to British Columbia, North 
Carolina and Iowa. 

Leersia orygoides (1) Sw. Rice Cut-grass. This is the common 
form found in swamps and along streams from Newfoundland to 
Oregon, south to Florida and Texas. 

Calamagrostis canadensis (Michx.) Beauv. Blue-joint grass. 
The typical form is found in wet places from Newfoundland to 
British Columbia, North Carolina, New Mexico and California. 

Dulichium arundinaceum (L.) Britton. Occurs in wet places 
and along borders of ponds from Newfoundland to Ontario, Minne- 
sota, Washington, Texas and Florida. 

Scirpus cypertnus var pelius Fernald. Wool grass. The variety 
pelius is the common form from Newfoundland to Ontario south to 
Connecticut, New York and Michigan. In Turner’s Lake found 
in shallow water near outlet. 

Carex lurida Wahlenb. Sedge. Swamps and wet meadows from 
Nova Scotia to Minnesota, Nebraska, Texas and Florida. The only 
member of the genus found in Turner’s Lake, __ 

Eriocaulon septangulare. With.. Pipewort. ‘Common at both north 
and south ends of the lake and in patches. along the west shore.. It_is 
generally distributed from Newfoundland to Ontario, Minnesota, 
Florida and Texas. peered Prbiseie 

Juncus nulitarts Bigelow. Rush. Lake margin particularly at 
south end. Nova Scotia to northern New York and Maryland. 

Nymphaea advena var. variegata (Engelm.) Fernald. Yellow cow 
lily. In mud bottomed areas at southwest end of lake and in scattered 
patches along west shore; a large patch in shallow water at north 


1. Bull. Bur. Fisheries. 1913, 33 :261-268 
2. Tech. Pub. No. 9, N. Y. State College of Forestry, 1918, 18:51 
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end. The variety variegata is more commonly found in the north- 
east than the typical N. advena. 

Castalia odorata (Ait.) Woodville and Wood. Sweet-scented 
water lily. Small groups among larger masses of the yellow cow 
lily. This is the common white water lily of the east. A form having 
pinkish flowers is said to have been introduced a few years ago but 
we could find no evidence of its development. Newfoundland to 
Manitoba, south to Florida, Louisiana and Kansas. 

Spiraea latifolia Borkh. Meadowsweet. Growing at the edge of 
the water. Newfoundland to Saskatchewan, Virginia and Pennsyl- 
vania. 

Hypericum virginicum L. March St. John’s-wort. Common in 
swamps from Newfoundland to Florida, west of Manitoba, Ne- 
braska and Louisiana. 

Lysimachia terrestris (L.) B.S. P. Loosestrife. The loosestrife 
grows in low grounds from Newfoundland and Hudson Bay, south 
to Georgia and Arkansas. 

Nymbhodes lacunosum (Vent.) Fernald. Floating-heart. The 
floating heart grows at both ends of the lake in moderately deep 
water. The floating leaves with clusters of spurlike tubers at their 
bases drag at the ends of a slender stem often several feet in length. 
It is found from Nova Scotia to Florida and locally westward. 

Lobelia Dortmanna 1. Water Lobelia. In shallow water at south 
end of lake. Newfoundland to New Jersey and Pennsylvania and 
northwestward. i 

Solidago gramimfolia (L.) Salisb. var Nuttallu (Greene) Fernald. 
Grows with its roots in the shallow water at south end of the lake and 
along the east shore. Distributed from New Brunswick to Saskatche- 
wan, Alberta, Florida, Nebraska and Wyoming. 

Aster longifolius Lam. Aster. This species and the next follow- 
ing, grow from the rotting driftwood at the outlet and in the shallows 
along shore. Found from Labrador and Saskatchewan, northern 
New England, Ontario to Montana. 

Aster novi-belgit L. Aster. Newfoundland to Maine and 
Georgia, mainly near the coast. 


ALGAE 
(Identified by Dr. MArsHart A. Howe, New York Botanical Garden) 
Phormadium Retzti (Ag.) Gomont. In Turner’s Lake found 
growing with patches of Bryum bimum Schreb. 
Stigonema ocellatum (Dillw.) Thuret. Free floating or attached 
to submerged twigs and stones. 


SCIENTIFIC SURVEY OF TURNER’S LAKE 15 


Oedogonium sp. A few sterile filaments collected from submersed 
twigs. 

Rhizoclonium hieroglyphicum (Ag.) Kitz. 

Mougeotia sp. Sterile filaments only collected. 

Nostoc Linckia (Roth.) Bornet. Over many square yards of bot- 
tom at the north end of the lake, in water that reaches a depth of four 
or five feet, the gelatinous envelope of this alga forms a continuous 
blanket which excludes all other plants except a few stiff stemmed 
rushes. 

MOSSES 
(Identified by Mrs. N. L. Britron, New York Botanical Garden) 

Bryum bimun Schreb. In rounded clumps at the water’s edge. 

Fontinalis antipyretica L. Water Moss. Grows beneath the sur- 
face on rocks and stones at Turner’s Lake. 3 


ANIMALS 


PORIFERA 
(Identified by Professor FRANK SMiTH, University of Illinois) 
Fresh Water Sponge 


Heteromeyema rydert Potts. This sponge was found growing on 
logs at a depth of four or five feet below the surface. Statoblasts 
of two species of Bryozoa were collected with the sponge materia! 
and these have been provisionally identified as belonging to Crista- 
tella mucedo Cuvier and Pectinatella magnifica Leidy. 


HIRUDINEA 
(Identified by Dr. J. Percy Moore, University of Pennsylvania) 


Leeches 
Erpobdella punctata, (Leidy) This is a common and widely dis- 
tributed member of the family, very active and voracious. It will 
take human blood when given the opportunity. 
Holobdella stagnalis (Linn.) Very abundant in the shallow water 
along shore in Turner’s Lake but not usually observed unless the 
bottom rubbish is disturbed. 


MOLLUSCA 
(Identified by Dr. H. A. Pitspry, Academy of Natural Sciences, Philadelphia) 


The meagreness of the molluscan fauna of the lake is one of its 
striking features. Only four species were found and these repre- 
sented by less than a score of individuals although careful search was 
made in the rubbish raked from several square yards of bottom at 
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both the south and north ends. This condition may be better appre- 
ciated by comparing the results of investigations carried on in some 
well known inland lakes. Baker * found 91 species and varieties in 
Oneida lake, N. Y. and as many as 16 individuals per unit of 16 
square inches. Evermann and Goldsborough * without giving particu- 
lar attention to the group collected 15 species in Chautauqua lake, 
New York. 

In the following species, the shells are all below normal size and 
unusually thin, 

Planorbis antrosus Conrad. This is a common species in the east- 
ern United States and Canada south to New Mexico. 

Physa heterostropha Say. Widely distributed in eastern states 
from Maine to Georgia, west to Michigan and Illinois. 

Musculium securis Prime. Common throughout the United 
States east of the Rocky Mountains. 

Pisidium abditum Hald. One of the most widely distributed mem- 
bers of the genus. Occurs in eastern Canada and United States 
south to South Carolina; also found in California and Honduras. 


CRUSTACEA 
ENTOMOSTRACA 


THE WATER-FLEAS 
(Identified by Dr. CHauNcEY JupAy, University of Wisconsin) 

The water-fleas are mostly minute forms which occur in great 
abundance in fresh water ponds, lakes and streams all over the world. 
In spite of their small size they are of great importance not only as 
the chief food of many young fishes but of certain larger species, 
like the white fish, that have specialized devices for daar them out 
of the water. 

In Turner’s lake sae sii are found, all of which are well 
known and widely distributed. i gel 36 teehee iets 

Collections were made by means of a conical net of fine silk ile 
ano at the surface and at depths of fifteen and siiinces feet. 

The species found at the surface: 

Diaphanosoma brachyurum (Liévan). This species is common 
in marshes and in weedy margins of lakes and ponds. 

Ceriodaphma quadrangula (O. F. Muller). Common in all 
regions among weeds and in deeper waters of lakes. 

Bosmina obtusirostris Sars. This is a variable species found in 
pools and lakes in many regions. 


1. Tech. Pub. 9, N. Y. State College of Forestry, 1918, 18:181 
2. Rept. U. S. Fish Commission for 1901 (1902) p. 175 


Eurycercus lamellatus (O. F. Muller). This is one of the common- 
est and largest of the water-fleas. The dark, round spots are the eggs 
enclosed in the brood chamber on the back. The large dark area is 
a mass of food packed in the alimentary canal. Photograph about 
twenty-five times natural size. 
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Polyphemus pediculus (Linné). Common in northern United 
States in lakes and pools. 

Epischura lacustris Forbes. Central and eastern United States in 
lakes and ponds. 

Diaptomus minutus Lilljeborg. Northern United States and north 
to Greenland and Iceland. 

Cyclops viridis var. americanus Marsh. This is a widely dis- 
tributed species in pools and lakes. 

The species found at the surface were taken again at a depth of 15 
feet with the addition of: 

Eurycercus lamellatus (O. F. Muller). 

This is the only species of the genus found in America and ts 
common in permanent pools and lakes. The figure is enlarged about 
25 diameters and shows a mature female with eggs in the brood 
chamber on the back. 

At a depth of thirty feet were all species found at the surface with 
the exception of Polyphemus pediculus (Linné). 

It is perhaps worthy of remark that none of the larger crustaceans 
were collected in Turner’s Lake, although careful search was made 
in all situations. This is the more remarkable because of the great 
abundance of the smaller forms. 


INSECTA 
(Identified by D. B. Younc, Assistant N. Y. State Entomologist, Professor 
P. W. CLAASSEN and Dr. W. T. M. Forses of Cornell University) 
E phemeridae 
The May-flies. 
No adult May-flies were taken, but a few nymphs belonging to the 
genus Rhithrogena were found under stones near shore. 


Odonata 
The Dragon-flies 
Dragon flies were not uncommon about the lake, particularly the 
small Sympetrum vicinum Hagen. On Sept. 16th a pair of Aeschna 
constricta Say was taken and a few days later a pair of Somatoch- 
lora tenebrosa Say. These are all common and widely distributed 
species. : ii ad 
Hemiptera 
The Bugs 
Arctocorixa calva (Say). 
Metrobates hesperius Uhl. 
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Trichoptera 
The Caddis-flies 
Stenophylax scabripennis Ramb. The adults of only a single 
species of caddis-fly were taken but empty cases of two or three dis- 
tinct types were noted in shallow water. A separate account of 
caddis-fly larvae found living with the fresh water sponge, is given 
in another place. 
Lepidoptera 
Moths, Butterflies etc 
Larvae of Nymphula (Parapoynx) maculahis Clemens were com- 
monly found on the under surface of lily leaves, in cases made from 
fragments of the leaves; in a few instances they were collected in the 
plankton net drawn at the surface. 


Diptera 
Flies. 


Plecia heteroptera Say. Many found in open swarms over the 
lake and along the road. 

Aedes stimulans Walk. No evidence was found to indicate that 
mosquitoes were breeding in the lake in spite of the great numbers 
flying over the water. Lake water in a half sunken boat held no 
larvae nor were the larval exuviae found in the shore litter or in the 
plankton net drawn at the surface. It is probable that the majority of 
the mosquitoes came from the nearby swamps. 


Coleoptera 
Beetles 
Gyrinus borealis Aube. 
Dineutes assimilis Aube. 
Galerucella nymphaeae (Linn.) Larvae on lily leaves. 


ARACHNIDA 
Hydracarine 
Water Mites 
(Identified by Dr. Rosert H. Wotcort, Lincoln, Neb.) 
Unionicola crassipes (Mull.) These mites are exceedingly abund- 
ant at a depth of thirty feet but were taken in lesser numbers at the 
surface and intermediate depths. 
Piona inconstans (Wolc.) Both sexes were taken at various 
depths down to thirty feet. 
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VERTEBRATES 


(Identified by SHERMAN C. BisHop) 
FISHES 


Eel, Anguilla chrisypa Rafinesque. Very abundant in the pond 
and usually of small size. Many taken on set lines and in the small 
traps set for stickle backs. 

Nine-spined stickleback, Pygosteus pungitius (Linn.) Extremely 
abundant and taken at all depths down to 20-25 feet. Small, the 
largest observed only one and three-quarters inches long. 

Smelt, Osmerus mordax (Mitchill). A few are usually taken 
each year through the ice near the mouth of the inlet. Two speci- 
mens 71% to 8 inches long were taken on worms in 24 feet of water. 
Land-locked salmon, Salmo sebago Girard. Introduced a few years 
ago and now apparently established. A few are taken by trolling and 
still fishing with worms. The larger specimens average about three 
or four pounds in weight. Two specimens were taken in September, 
1922, On worms. 

AMPHIBIANS 


Ambystoma maculatum (Shaw). Spotted salamander. A single 
large specimen under a stone at the water’s edge. 

Rana palustris Le Conte, Pickerel frog. Three recently trans- 
formed specimens in shallow water at south end of lake; these may 
have come from the nearby swamp. Residents of the south end of 
the island say that frogs are infrequently seen in or about the lake 
and that the calls are not often heard in the spring. 


REPTILES 


No specimens were seen in the immediate vicinity of the lake but 
a small red-bellied snake Storeria occipito-maculata (Storer) was 
found in the road a short distance away and garter snakes (Thamno- 
phis) are occasional and the green snake (Liopeltis) abundant on 
the island. 

Turtles were not found in the pond nor have they been noticed by 
those who fished its waters. 
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SUMMARY 


The Isle-au-Haut lake is clearly not the remnant of a fiord. It 
has no residual inflow nor any indication of prior river erosion. 
The drainage that keeps it in existence is small and highly 
obstructed; hence, in some degree no doubt, the lack of a normal 
circulation of the waters makes them somewhat stagnant and over- 
loaded with organic matter. It is probable that this excess of 
organic matter has made conditions of living unwholesome to many 
lacustrine forms of life usual to the lake waters of eastern America. 
These suggestions, however, still leave many things to be explained, 
for adaptation is clearly evident in the case of the introduced fish, 
the salmon, and would hence seem to have been possible for other 
normal lacustrine species here absent. The boundary of the lake 
at the south is so obviously barricaded by a rock wall, that one can 
not ascribe the making of the lake valley to sea action; that is, it 
seems to have no relation, in origin, to the “goes” elsewhere 
described as caused by the removal of a joint-bounded rock prism. 
The tangible explanation of the origin of the lake basin seems now 
to rest upon the conception of a down-sunken fault bluff of the 
rocks, bounded and, controlled by major fault lines parallel to the 
axial rock structure of the Island. 


J. Ma: 
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A LIST OF SPIDERS TAKEN ON ISLE-AU-HADUT, JULY 
TO OCTOBER, 1922, TOGETHER WITH A DESCRIP- 
TION OF A NEW SPECIES 


By SHERMAN C. BisHoP 


During July, 1922, a considerable number of spiders and phalan- 
gids were collected on Isle-au-Haut by Miss Sally Bowditch and 
Mr. E. Lufkin. A dozen or more additional species were taken by 
the writer in September of the same year. The list is by no means 
representative of the spider fauna of the island for in general it 
includes only the larger and more easily collected species; but it 
adds something to our knowledge of the distribution of some eastern 
species and is herewith presented for purposes of record. 


DICTYNIDAE 
Amaurobius bennetti (Blackwall). 


DRASSIDAE 
Guaphosa gigontea Keyserling. 
Herpyllus vasifer (Walckenaer). 
Zelotes ater (Hentz). 

T HERIDIIDAE 


Steatoda borealis (Hentz). 
Theridion tepidariorum C. Koch. 


LINYPHIIDAE 
Drapetisca alteranda Chamberlain. 


ARGIOPIDAE 


Araneus angulatus Clerck. 
Araneus marmoreus Clerck. 
Araneus nordmanni (Therell). 
Araneus patagiatus Clerck. 
Araneus sericatus Clerck. 
Araneus trifolium (Hentz). 
Cyclosa conica (Pallas). 

Meta menardi (latroille). 
Pachygnatha brevis Keyserling. 
Tetragnatha extensa (Linne). 
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THOMISIDAE 
Misumena vatia Clerck. 
Thanatus coloradensis Keyserling. 
Tibellus oblongus (Walckenaer). 


CLUBIONIDAE 
Castanetra descrépta (Hentz). 


AGELENIDAE 
Agelena naevia Walckenaer. 
Hahnia agilis Keyserling. 

LyCOsIDAE 


Alopecosa bean (Emerton). 
Lycosa frondicola Emerton. 
Pardosa xerampelina (Kyserling). 


ATTIDAE 


Dendryphantes montanus Emerton. 
Dendryphantes purpuratus (Keyserling). 
Salticus scenicus (Clerck). 


PHALANGIDA 
Oligolophus pictus Wood. One specimen, September. 
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A CADDISFLY GUEST OF THE FRESH-WATER 
SPONGE 


BY SHERMAN C. BISHOP 


Some fragments of a fresh-water sponge* collected in September 
1922 in Turner’s lake, Isle-au-Haut, Maine, and preserved both in 
alcohol and by drying, were found on examination to contain a 
considerable number of the larvae and cases of an interesting micro- 
caddisfly. Some of the cases were wholly enveloped in the sponge 
tissue, others only partly overgrown, while a few individuals 
retained their hold on independence by moving about often enough 
to prevent permanent attachment. 

In the construction of the case a silk foundation is used but the 
external protective material is composed of the transparent 
sponge spicules laid first in more or less regular transverse rows 
then apparently stuck on haphazardly or perhaps simply 
entangled on the surface. The cases are minute, slightly curved 
and tapering cylinders varying from 2 to 5 or 6 mm in length 
and greenish in freshly collected material but turning to light 
brown in preserved specimens. The smaller end, in perfect 
cases, is sharply constricted and usually free from spicules; the 
anterior end has a slightly projecting hood (pl. 1, fig. 2.) Only a 
single case was observed that had served as a pupal chamber and 
this was provided at each end with a net work of fine silk sup- 
porting heavier rings of the same material (pl. 1, fig. 3). The 
insect had escaped by cutting away the silken barrier until it hung 
on one side like the lid of a coffee pot. 

The larva (pl. 1, fig. 1) itself is slender and almost transparent 
and lacks the abdominal respiratory filaments; the legs are 
progressively longer and slimmer from before backwards. The 
first legs are decidedly heavier than the others and have the 
femora provided with serrated ridges bordered on each side by 
stout spines (pl. 1, fig. 4) ; the tibiae are widened distally and each 
armed with a single blunt spine and a few hairs; the tarsi, like 
the femora, bear serrated ridges which may be opposed to those 
of the femora to form effective grasping organs. The second and 
third pairs (pl. 1, figs. 5-6) are long enough to extend to the front 
of the head or beyond and bear many slender spines or hairs 


*1. The sponge has been identified by Prof. Frank Smith as_ probably 
Heteromeyemia ryderi Potts; positive determination is impossible owing to the 
lack of gemmules in the young colonies. 
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some of which may perhaps be tactile; the spinose hump on the 
first abdominal segment (pl. 1, fig. 7) is directed forward and 
down and backed by a chitinized ridge. The photograph (pl. 2, 
fig. I.) shows a small fragment of dried sponge with a larval 
case attached. 

This association is, perhaps, an example of dependent life in 
its incipiency ; for not only do certain individuals maintain their 
cases free from the growing sponge but one was noticed (pl. 2, 
fig. 2) which had started to decorate its case with small grains 
of sand and finished it off with spicules after having grown over 
half its normal length. If there is any advantage to be derived 
from the association in the way of food or shelter, it would seem 
to be a one-sided affair with the caddisfly on the long end of the 
bargain. When the case is stationary, the sponge probably 
reacts to it as it would toward any alien bit of rubbish and pro- 
ceeds to grow around and over it; when the larva continues 
active, the sponge tolerates it as a necessary evil along with 
other similar uninvited guests like the spongilla flies, Climacia 
and Sisyra. But any temporary advantage is probably offset in 
the long run by the restrictions placed not only on the move- 
ments of individuals but by the limitations imposed by the 
distribution of the sponge itself. 

Frederic H. Krecker in the Ohio Journal of Science (1920, 20: 
355) reports the discovery of caddis-fly larvae (Rhyacophilidae) 
whose cases instead of being attached to sponges, were supporting 
living colonies and apparently acting as distributing agents. The 
larvae were dredged from Put-in-Bay, Lake Erie and appeared to 
have been actively crawling about in the bottom rubbish. In this 
case it would seem that the association might be of advantage to 
the sponge if it, as a normally sessile animal, is more rapidly or 
widely distributed. At any rate the condition is interesting in its 
oppositeness to that found in the sponge from Isle-au-Haut. 
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A NEW SPIDER FROM ISLE-AU-HAUT, MAINE 


Microneta bowditchiae nov. sp. (named for Miss Sally Bowditch, 
the discoverer) Male—2.2 mm long. Cephalothorax yellowish 
brown, lighter on the disk; a narrow, curved, dark line from each 
posterior lateral eye to a small grey area in front of the dorsal 
groove. Lateral eyes contiguous and surrounded narrowly with 
black; posterior median narrowly ringed with black and the anterior 
median in an oval black spot that extends, in front, half way to the 
lower margin of the slypeus; eyes of posterior row in a straight 
line, equal in size and equidistant, slightly less than the diameter 
of one of them apart; anterior row straight or nearly so; the median 
eyes smaller and closer to each other than to the lateral. Height of 
clypeus about three times the diameter of an anterior median eye. 
Chelicera (Fig. 2) yellowish brown, narrowed distally and with a 
wide excavation on the inner distal third; a large tooth in front on 
the outer edge of the excavation and several inconspicuous ones on 
the inner edge; furrow of the chelicera very short unless the wide 
excavation 1s to be regarded as an extension of it; a large tooth near 
the base of each claw on the lower margin of the furrow. Abdomen 
above light grey with the apical third much darker; below dark 
except in front of epigastric furrow; legs yellow slightly dusky; 
sternum large, dusky yellow and prolonged between the hind coxae. 

Palpus: (Fig. 1) The tibia is broadly dilated distally and armed 
with a few fine hairs. The cymbium of the tarsus is angular and 
has a bilobed apex and two knobs near the base (Fig. 3), para- 
cymbium very broad and flat at the base but narrowed and sharply 
angled distally. 

Remarks: Microneta rectangulata Emerton (Tran. Conn. Acad. 
1913, 18:217, pl. 2, figs. 5-50) has the chelicera narrowed distally 
and with a small tooth on the front but the shape of the cymbium 
and paracymbium 1s very different and easily distinguished. Bathy- 
phantes nucaria Emerton (Tran. Conn. Acad. 1882, 6:71, pl. 22, 
fig. 5) has a cymbium that somewhat resembles it but there is no 
mention made of the peculiar excavations of the chelicera or of the 
large tooth in the front. Type locality, Isle-au-Haut, Maine. July, 
1922. Type in the collection of the New. York State Museum. 
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BOOM BEACH —A SEA MILL 
By JoHN M. CLarKE 


A novel expression of sea action as a geological factor is exhibited 
on Boom Beach which is a short stretch of the coast on the eastern 
shore of Isle-au-Haut, only a few rods away from the middle part of 
Turners Lake. This beach is perhaps a quarter of a mile in length 
and is bounded at the north and at the south by barricades of the rock 
pavement of the island which, though not high, exert an effective 
control of the movement of the waves. The beach is exposed to the 
full force of the Atlantic storm waves from the east. Doubtless 
the shallow waters bounding the island play over accumulations of 
large and small ice-worn glacial boulders, and this material washed 
up from the shallower depths is mixed with water-worn boulders of 
rocks indigenous to the island itself. The walled-in character of this 
sea exposure has resulted in piling up a tremendous mass of very 
heavy beach material of great width, its crest representing the high- 
est reach of the storm waves, and as a further result the slope of the 
beach is steep. As the wave action on the beach is controlled by the 
sentinel rocks north and south, a boulder once caught in this place 
is ground up and down and back and forth over the other heavy stone 
of the beach, so that such a boulder seems to be a captive forever. 
Thus the beach material is made up of various sizes of stones up to 
a number of feet in diameter, which have been put through this mill- 
ing process to a greater or less degree. The newer pieces, those 
which have been recently acquired by encroachment upon the rock 
beds of the land have only their native angles subdued, but those 
which have been longer subjected to the process are well rounded and 
approach a symmetry which is in accordance with the original shape 
of the angular blocks out of which they have been made. The ulti- 
mate result of this grinding process, so far as it is expressed in the 
form of the boulders, is a perfect or an approximate symmetry in the 
form of an ellipsoid, or an ovoid, or a spheroid or a discoid. The 
observer is at once impressed by the very large number of these sym- 
metrically rounded blocks, all crystalline rocks and all shaped by the 
action of the sea. Nowhere has the writer seen so impressive an 
illustration of this ultimate result of the action of the sea on a beach 
of boulders. 

This exposition leads to a further consideration for somewhat 
similar occurrences which are to be seen on smaller beaches similarly 
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controlled by governing lateral rock walls. There is an old physio- 
graphic term long used by the Scotch and which the writer has 
applied on this side the Atlantic, namely, the word ‘‘ goe”’ which 
means the place left on a sea coast through the removal by wave 
action of a prism of rock originally bounded by more or less vertical 
joint planes. The creation of such prismatic retreats and endroits 
on a coast gives it a peculiarly hatched aspect and often when carried 
to extreme, results in the creation of a natural bridge or a sea gully 
which may run through a projecting peninsular head from one side 
to the other. Such goes are common in the north of Scotland and 
in the Orkney Islands. They are also beautifully represented on the 
shore of the Forillon in Gaspé, where their place is taken by short 
crescentic beaches. On the south shore of Isle-au-Haut there are 
places at Western Head and the coves adjoining it, where the approxi- 
mately north-south direction of the joint planes has permitted the sea 
to knock out rock prisms, leaving behind little retreats with sharply 
vertical rock walls and often a beach in which the small pebbles have 
been symmetrically rounded, the result being the same and due to 
the same causes as more extensively and emphatically expressed at 
Boom Beach. The illustrations accompanying this note show very 
effectively the results of this sort of sea milling. 
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Boulders from Boom Beach showing approximation to perfect ellipsoidal 
symmetry. These are all blocks of hypersthenite and quartzite. 


Boom Beach boulders. 


Boulder of perfect symmetry lying on the shore. 
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small boulders of similar materials, all approximating a perfect 
symimetry. 


